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INTRODUCTION 


In the first article Line and Kaplan | 
offer stimulating suggestions for the analy- 
sis of the factors operating in the I.Q. in- 
sreases of preschool children. Langhorne'ts 
stucy of a special skill is a contribution 
to educational psychology and organismic 
theory. 

The next five illustrate 
research fertility of early childho 
years. Jersild and Holmes report a study 
of children's fears which is directly com 
parable to Hagman's article in the December, 
1932 issue of this Journal. Strangeness, 
unexpectedness, pain, animals, and loud 
noises appear frequently as basic factors, 
Brackett found the nursery school an excel- 
lent place to observe laughing and crying 
behavior. Skeel's work on form discrimina- 
tion, here reported, may be considered sup- 
plementary to his major contribution in the 
adaptation of form board materials to the 
preschool age. By painstakingly repeating 
the earlier work of Chase on the motivation 
of preschool children, Anderson and Smith 


studies the 


+} 
one 


| not supported by objective evidence. 
| Simons reports the development and use of a 
| rather elaborate scheme for assisting clin- 





are able to show important constants in 
child reactions. Robinson and Conrad help 
to establish the limits of the “short time 
sample" technique with preschool children, 
In a first study of the question, Vance 


| and others show that most of the criticisms 


of home management demonstration centers are 
Fitz- 


ical workers to estimate parental attitudes, 


| The guide itself is reproduced here in com 
| plete form. 
| appropriate not only to child interest but 
| to the study of fundamental problems in 

| child psychology is demonstrated by Wenger. 


That mazes can be constructed 


“~) 


jsorge D. Stoddard 
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VARIATION IN I.Q. AT 


vellman's recent publications (10, 11) 
jealing with the effect of preschool train- 
r upon the I.Q. have naturally aroused a 
‘eat deal of interest. Her findings are 
xceedingly challenging, reopening as they 
io many questions concerning the nature of 
intelligence that have, in some circles, 
seemed to be closed. Variation in I.Q. mod- 
ifiability of g together with the matter of 
the limits within which any variation may 
occur, if such variation be ever definitely 
established, are problems of vital signifi- 
sance to the psychologist; while to the edu- 
cationalist the stimulating conditions under 
which increase in basic mental caliber may 
be expected, and the value of such increase, 
offer much scope for speculation and re- 
search. 

Interpretations along these broad lines, 
however, are very difficult to establish and 
are obviously premature in the light of any 
existing data. Indeed, they may be posi- 
tively harmful, particularly if they assume 
an air of finality which would inhibit the 
search for more detailed facts. Much fur- 
ther information is needed concerning the 
supposed constants of mental measurements, 
and available techniques must be consider- 
ably refined before the complexities of men- 
tal development can be understood sufficient- 
ly to warrant definite educational conclu- 
sions, Consequently, we find a number of 
investigators searching for other apparent- 
ly abstract facts and factors, all of which 
will eventually contribute to the interpre- 
tation of data such as Wellman has so strik- 
ingly presented, 

In this connection the work of Slo- 
combe (4, 7) is particularly significant. 
Examining (7) some of the data published by 
Baldwin and Stecher (1), he was able to de- 
tect the presence of two group factors in 


l. For the mental age range zero to three years, Wellman had 
cases the Stanford revision was employed. 


E. Kaplan 
4 


Canada 


” 


Nronrta 
Ji VILUEYU 


ithe results of inet tests and to 
letermine the sphere of influence of these 
|factors to some degree. Increase in I[.Q. 
ratings over a long period of frequent re- 
|testing might be due, he concluded, to the 
| variation of these group factors or to the 
|variation in the intelligence ratio. If the 
latter was true, his data were inadequate to 
|establish this fact. 
For some time the first author (2, 3) 
| the present paper has been advocating the 
inecessity of keeping an open mind not only 
concerning the constancy of the I.9., but 
also concerning the whole question of the 
growth of g¢. In addition to inadequate evi- 
dence that g increases with age, there exist 
important experimental findings suggesting 
constancy of g despite increasing age of pe- 
culiarities of training. Now any interpre- 
tation of the I.9. concept is obviously de- 
pendent upeon the basic facts of g. Conse- 
quently, the calling into question of the al- 
most traditional growth curves goes hand in 
hand with any revision of our notion of I[.Q. 
constancy made necessary by recent data. In- 
terest in closely allied problems, therefore, 
together with the privilege of association 
with Miss Wellman on the staff at the Univer- 
sity of Iowa (Summer Session, 1930 and 1932) 
led to the following evaluation of a small 
part of the data amassed by her over a num- 
ber of years. 


repeated 
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EXAMINATION OF SOME DATA SHOWING 
VARIATION IN I.Q. 


From Wellman's files, fifty-four case 
histories were selected for examination. The 
sole criterion of selection was that each 
case had a Binet test record of at least 
five tests, the first of which had been giv- 
en before the age of three years,} 


used the Kuhlman revision of the Binet test. 





In all other 
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A preliminary examination of the data 
thus available consisted in calculating the 
intercorrelations of the first to the fifth 
I.Q. ratings of these cases irrespective of 
the intervals between retests. (In most 
cases these intervals were approximately six 











months.) The results are given in Table I. 
TABLE I 
INTERCORRELATIONS BETWEEN THE INTELLIGENCE 
QUOTIENTS SECURED FROM RETESTS 
Intelligence Intelligence Quotient 
Quotient l 2 |38 4 5 
l Py 62 256 46 
2 74 79 - 76 61 
3 62 | .79 -81 | .70 
4 56 76 >= 81 -78 
46 | 61 |. | .%8 


a A 





It will be noted that the correlations 





Tics Tos, and r,, show a slight tendency to- | 


ward progressive increase. The sequence r,, 
Tis» Ty4, and r,, shows a decided decrease. 


In general, the nearer together the I.9. de- | 


terminations are in the series of retests, 
the hizher the correlation. Further, equi- 


proportionality is not characteristic of the 


entire table of correlations, since the tet- 
rad difference Tyo°Tas 7 Tis*To4 has 
the value .23 + .04, There appears, there- 
fore, to be a suggestion of corroborative 
evidence regarding Slocombe's finding re- 
ferred to above, 

The next step was to secure I.9. rat- 
ings approximated from the data that would 
represent the I.Q.'s of the children at the 
same age so that the intervals between I.9. 
determinations would be six months in every 
case. To do this, a chart was made divided 
into columns representing the age intervals 
two years to two years, three months; two 
years, three months to two years, six months; 
etc. The I.Q.'s obtained by the test pro- 
cedure were inserted for each child in the 
columns corresponding to his age at the time 
On the basis of the 
variation in I.Q. show by any particular 
child, an approximate I.Q. value was insert- 
ed in all colums. Thus, if a child at two 
years, three months made an 1.9. score of 
100 and at two years, nine months made a 
score of 104, the value 102 was inserted in 
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six 


Where undue approximation was nec- 


the column corresponding to two year~, 
months. 
essary, the cases were discarded. By aver- 
aging the successive pairs of valv2s thus 
obtained, approximate I.Q.'s at tw years 
to two years, six months; two years, six 
months to three years; etc., were determined. 

The gains in I.Q. are shown in Fig- 
ures 1 and2 on the following page. Figure 1 
shows the scores at the various six month 
periods obtained by the upper 25 per cent, 
middle 50 per cent, and lower 25 per cent of 
the cases classified on the basis of the 
first I.Q. rating. It will be seen that the 
cain is most marked in the lower group. Fig- 
ure 2 is based on the same data but shows 
the mean gains in 1.Q. for these groups cu- 
mulatively. The figures (10, 11) are 
similar to those already published by Well- 
man. 


very 


These approximate values were then used 
in the calculation of correlation coeffi- 
cients of forty-eight cases. The results 
are given in Table II. 


TABLE II 
INTEHCORRELATIONS BETWEEN THi INTLLLIGENCE 
QUOTIENTS OF CHILDREN AT THE 
SAME AGE LEVEL 





Intelli- 


gence _ Intelligence Quotient ; 

Quotient) 1 | 2 3 |] 4 5 |] 6 7 8 '9 10 
1 oD | ota | O62 | 49 | 48 | .48 43|.435 | .48 
2 73 87 | .71 | -54)| .52 | -51 | .50|.50 | .45 
3 oth | o8T 88 | .73| .69 | .67 | .62/|.61 | .56 
4 «62 | «7A | «88 o90 | .92 | 87 | .86).76 | .78 
5 49 | .54 | .75 | 99 -96 | .88 | .86|.89 | .78 
6 48 | .52 | .69 | .92 | .96 92 | .99|.84 | .80 
7 48 | .51 | .67 | .87 | .88| .92 -97|.92 | .88 
8 045 | .50 | .62 | .86 | .66 | .99 | .37 96 | .98 
3 45 | .59 | .61 | .76 | .80| .84 | .92 | .96) 96 
10 435 | .45 | .56 | .73 | .78| .80 §8 | .93 


3/96 
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As seen in Table I there 
a lowering of the correlation 
as the interval between tests 
and a progressive increase in the reliabili- 
ty as shown by correlation of the results 
of first and second, second and third, third 
and fourth, etc., to the ninth and tenth 
tests. 

Analysis of Table II by Thurstone's 
multiple factor technique (9) was not very 
satisfactory, since only one factor could 
be readily considered.! The loadings of 


appears to he 
coefficient 
is increased 


1. It will be seen from what follows that only one factor, general to the table of correlations, need be postulated, plus 
one (or perhaps two) group factors pertaining to some variables but not to all. 
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Figure 1. Showing Averages in I1.Q. 
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Figure 2. Showing Cumulative Gains in I.Q. (Averages) 
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the ten variables with this factor, however, 
were respectively .68, .74, .85, .95, .92, 
.93, .93, .93, .90, .87, showing an increase 
up to the fourth variable, followed by 4 
fair degree of constancy. 

Tetrad analysis showed the presence of 
many significant tetrad differences, as Ta- 
ble III distribution indicates: 


TABLE III 


ANALYSIS OF TETRAD DIFFERENCES 





Frequency Tetrad 
| Difference 

3 -550 to .649 
28 -450 to .549 
49 | -350 to .449 
64 -250 to .349 
86 e150 to .249 
148 -050 to .149 
504 | -.050 to .049 
148 | -=.150 to -.049 
86 -.250 to -.149 
64 -.350 to -.249 
49 | -.450 to -.349 
2 | =-.550 to -.449 


3 | -.650 to -.549 





This distribution is far from normal and in- 
cludes such tetrad differences a8 Ty,9°Tgj0 

- Ty19 °T 2g Which has the high value of .544, 
and Tye" gi9g = Tig *T 210 with the value .566. 
Inquiry as to the variables involved in the 
significant tetrad differences reveals’ the 
fact that numbers 1, 2, and 3 and numbers 8, 
9, and 10 are particularly concerned. Thus, 
our findings again appear to be in accord 
with those of Slocombe (6, 7), who located 
his group factors in the early and late re- 
tests. But the main variation from equi- 
proportionality in the preceding tabulation 
appears to be due to the first three varia- 
bles, so that we may at least deduce from 
our data the presence of an important group 
factor underlying the early tests given un- 
der the conditions here obtained. 


DISCUSSION 
The main findings here presented may 


conveniently be summarized at this point. 
They are as follows: 
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1. Increase in I.Q. is greater for thos 
who originally appear to be less intelligen:, 

2. The test results become more relia- 
ble as the number of retests is increased 
(at least up to four or five retests). 

3. An important group factor underlies 
the intercorrelations of the earlier test 
results, 

Consistent with our introductory state- 
ment, we must leave any definite interpreta- 
tion until many additional facts have come 
to light. But some directions in which fur- 
ther research might profitably be undertaken 
are indicated by the above findings. We my, 
therefore, discuss these briefly. 

The first important task seems to be 
the identification of the group factor de- 
tected in the data, This identification may 
take the form of more careful statistical 
isolation, so that any changes manifested by 
it as the number of retests is increased may 
be measured. It may then well be, as Slo- 
combe (6) suggests, that the increase in I.Q, 
is largely dependent upon the development of 
this factor, either during the testing opera- 
tions or in the wider social environment of 
the preschool. The identification could also 
be carried in the direction of psychological 
processes, in order that the relationship 
between the development of the factor and 
the stimulating conditions might be inter- 
preted in terms of function. An example of 
this would be the discovery that the factor 
corresponds to the ability to perceive the 
psychological relation (relation of objec- 
tivity) (8). The writers feel that this 
latter is probably the correct interpreta- 
tion, since the social demands of the pre- 
school are such as to cultivate this factor 
much more rapidly than would likely be the 
case in an extra-school environment. The 
brighter children have developed this phase 
of social adjustment sufficient for testing 
situations before entering the preschool or 
very soon after. By the time that individu- 
al differences in respect to this factor 
have been overcome by training, the I.Q.'s 
as measured cease to show any marked in- 
crease. Should this tentative conclusion 
be substantiated by further research, an ob- 
jective measure of one phase of preschool 
education would be made available. 
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It would further be 
ignificant to determine whether the phenom- 
increase in I.Q. displayed by the pre- 


children (particularly those who are 


4 o . 
interesting and 


00] 
the 
tion 
in the sense that it appears earlier 
than for nonpreschool children. Should it 
be found that the curves for the two groups 
take the forms shown in Figure 3, the educa- 

tional interpretation would be much more 
4ifficult than the psychological. The lat- 

ter would be concerned only with the func- 
ional identification (in all its aspects) 


DU 


lower end of the intelligence distri- | 
of the preschool cases) is phenomenal | 
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the establishing of criteria whereby edu- 
ed The 


cational evaluation may be assisted. 
complexities of the problems here discussed 
make clear the fact that nonfunctional con- 
cepts such as the I.Q. do not in themselves 
offer the necessary basis for judging educa- 
tional efficiency. Increase in I.Q. 
not mean excellence of training. But once 
such increase is interpretable psycho- 
logical terms, so that the functional char- 
acters are disclosed, we have an understand- 
ing of it that is more directly connected 
with our knowledge of human development and 
our philosophic expressions of educational 


need 


in 
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Figure 3. 


Apparent Increase in I.Q. 


for Preschool 


Group and Group Not Attending Nursery School. 


of the factor or factors manifesting the 
increase, as has been outlined above. But 
the educational evaluation would involve 
such conundrums as the relative values of 
early and later development of this sort, 
and the criteria of evaluation are exceed- 
ingly complex. 

A final word may be added concerning 
the contribution that psychology should make 





aims. The perfect correlation of develop- 
ment thus depicted and the best expression 
of educational value that we have would then 
be a practical goal for which to stri 
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AGE AND SEX DIFFERENCES IN THE ACQUISITION OF ONE 
OF SKILLED MOVEMENT 
by 
Maurice Curtis Langhornel 
Emory University 
Atlanta, Georgia 


The lack of knowledge as to the part 
the nervous system plays in learning has 
een a hindrance to the development of 
learning theories. The psychologist has had 
wait until the physiologist, the biolo- 
st, and the other scientists have learned 
more about the nature of the nervous impulse 
its conduction through the nervous sys- 
before he could relate his objectively 
rived data to a physiological background. 
In recent years several studies (1, 7) 
have been made which have shown new facts re- 
garding the growth of the brain and the de- 
velopment and differentiation of its func- 
tion. Closely related to this new body of 
anatomical and neurological facts is the im- 
portant psychological problem, the relation 
of the age of the learner to the rate and 
limits of the acquisition of skill. At what 
age, for example, is it best to begin the 
study of the violin, to begin the mastery of 
a set of golf clubs, to begin the acquisi- 
tion of any skilled act? 

Examination of the literature and con- 
sultation with teachers and professional men 
ive considerable differences of opinion and 
much real information as to the part that 
iration and learning play in acquiring 
skills Many of them hold to the doctrine of 
are at there is an optimal time for the 

ct 


+ 
at 
U 


1a 


th 
— on of specific habits and that one 
uld "strike while the iron is hot"; or 

y hold to a rather hazy doctrine of physi- 
ppb and psychological maturation. 

It is impossible to present the whole 
terature on the nature-nurture problem, but 
a few noteworthy studies may point to cer- 


iB! 


a 


tain trends. Experimental contributions be- 

tinning with Spalding (8) emphasized the in- 

fluence of maturation when he found that 
iter wishes to acknowle cooperation of Dr. 


Jnio Bureau of Juvenile esearch. He 
advice and critici 


dge the 


is greatly is 


sm throughout the experimental period 


fledgling sparrows which were not given the 
opportunity of flying until they had reached 
a certain age flew on the first attempt. 
Yerkes and Bloomfield (11), in their experi- 
ment on the rat-killing activities of kit- 
tens, employed a somewhat similar interpre- 
tation when they explained their results in 
terms of the instinctive patterns of the 
kittens. 

Carmichael (2) neither proved nor dis- 
proved the function of maturation in his 
work on the amblystoma, but Coghill's (3) 
work has been interpreted as evidence for 
maturation. 

Recent studies point toward learning a 
the predominant factor in the appearance of 
behavior patterns. Kuo (5) reared kittens 
in the laboratory and observed them closely 
when rats and mice were introduced into the 
experimental siiuation. He stated, “Our 
study has shown that kittens can be made to 
kill a rat, to love it, to fear it, or to 
Play with it." (5, p. 34) 

Witty and Lehman (10), in a recent com- 
prehensive review of a large number of stud- 
ies on the instinct-maturation problem, 
reached conclusions which express the be- 


liefs of a number of psychologists. They 
said, 


"In their zeal to abandon and deny 
the term ‘instinct,’ many are today 
stituting the tern 

of the 
cates that maturation is 
ing as flexible and as obscure as 
the term instinct. J.B 
that he is not quite sure what is 
by the term maturation....and Pratt, 
Nelson and Sun wrote that when we say 
well-codérdinated reactions appear as a 
product of growth and maturation, thi 


i 'maturation.' Peru- 
indi- 
prov- 
was 

- Watson states 
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is merely a restatement of the fact that 
they do appear...... If Weiss and his 
co-workers found themselves unable to iso 
late the inherited factors in even so 
simple a sensori-motor mechanism as suck- 
ing, the student of psychology may as 
well admit frankly that he is unable to 
isolate the inherited factors in any com- 
plex human mechanism..... At any rate, as 
long as contradictory reports continue 
to stream from the printing presses, the 
cautious will probably find it judicious 
to postpone whole-hearted acceptance of 
the testimony of the recent enthusiasts 
who appear to substitute 'maturation' for 
‘instinct.'" (10, pp. 57-58.) 


PROBLEM 


The problem of the present study, the 
influence of the age and sex of the learner 
on the learning of the operation of a pur- 
suitmeter, has its logical setting in the 
following hypotheses: (1) The older an ani- 
mal is, in general, the more habits it will 
have formed and the more firmly these will be 
fixed. What then of transfer and retroac- 
tion, enhancement, and inhibition of the new 
act being learned by the older animal? Since 
Jenkins and Dallenbach (4) have shown the in 
hibditory effect of activity on retention, 
does it follow that the larger the range of 
possible activities the greater the inhibi- 
tory effect they may have on the efficient 
adjustment of the organism; or are there 
other factors besides this inhibitory influ- 
ence which may enable the organism with the 
largest repertory of behavior patterns more 
adequately to adapt itself to its environ- 
ment? (2) The young animal has few habits; 
hence there will be little interference and 
likewise little reinforcement from what reac- 
tion systems are already present. But is it 
likely that learning a new skillful act may 
be to a considerable extent a matter of the 
use Of already existing activities and that 
the absence of these may prove to be a hin- 
drance to the learning of a novice; or will 
the sparsity of behavior patterns and the 
likelihood of little or no inhibitory influ- 
ences promote more rapid acquisition of the 
elements required for learning? 

It is likely that a study which can show 
differences in learning based on age should 
throw some light on these complicated prob- 
lems. 
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APPARATUS 


The pursuitmeter as a learning device 
has been in use since Seashore's (6) psy- 
chergograph which was described in 1902. The 
apparatus used in this experiment is know 
as the Renshaw-Weiss pursuitmeter, an instru- 
ment perfected in the psychology laboratory 
at Ohio State University. It consists es- 
sentially of a movable lever arm to which is 
attached dielectric material in which a cop- 
per electrode is embedded. This is called 
the bead. There is a solid rubber stylus 
with a hammer-like tip in which is another 
copper electrode. The task consists of keep- 
ing the stylus head on the bead so that the 
machine will run continuously. If the sty- 
lus is not held flat and steady with the ar 
held in a horizontal position, the contact 
between the copper electrodes will be broken, 
the broken contact is recvurded by an elec- 
tromagnetic counter, and the instrument stops. 
The number of broken contacts per cycle is 
the datum from which the learning curves are 
constructed. 

The machine is run by a constant-speed 
motor which is stepped down by a gear-reduc- 
er. The contact between the electrodes men- 
tioned above completes the circuit to the 
motor and produces the movement. By means of 
a number of gears and levers, the bead de- 
scribes a constant pattern during the 63 
revolutions which compose a cycle of the in- 
strument. The pursuitmeter is so designed 
that after this interval of movement is com- 
pleted it automatically stops and will not 
start until another switch is set by the ex- 
perimenter. This interval of movement, the 
cycle, takes about four minutes during a per- 
fect performance. It may require longer time 
during a poor performance. 

Psychologically, the pursuitmeter dif- 
fers from most devices used for studies of 
age differences in learning. It demands con- 
tinuous reaction rather than intermittent re- 
action. Its manipulation makes no great de- 
mand for delicacy of movement of the finer 
or smaller accessory muscles of the arm and 
fingers. It requires very little expendi- 
ture of energy, but a moving picture analysis 
of the subjects indicated the importance ofa 
high degree of muscular coérdination in the 
acquisition of the skill necessary for the 
mastery of the instrument. Probably no 
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- similar device can present a task of 

-oximately equal difficulty that can be 
sad with so wide 1 range of ages without 
the introduction of considerable error in 
rhe results incidental to this factor of 
iifficulty. 

In pursuitmeter learning, height, weight, 
strength of arms and hands, size or length 
sf arms, acuity of vision, etc., are not im- 
rtant factors. While the test is a con- 

is one, it is fairly uniform in diffi- 
ty from minute to minute, and at the same 
e is so varied as to require constant 
watching on the part of the subjects, at 
least in the early stages. Quickness of re- 
sponse and accuracy of localization are es- 
sential elements in the learning of the ma- 
nipulatory responses involved in this skill. 
The minimum task is the same for every sub- 
‘ect, though it will be seen from the re- 
sults that the younger children probably do 
auch more work in accomplishing the same 


+im 


SUBJECTS 


seventy-eight subjects, forty-five 
thirty-three girls, were residents 
Ohio Bureau of Juvenile Research at 
Ohio. These children varied in 
chronological age from seven to seventeen 
cars. They varied in Stanford-Binet 1.Q.'s 
from 64 to 124. 

The method of selection of the subjects 
from the population of the Bureau was rather 
‘arefully adhered to. The experimenter ob- 
tained from their respective psychoclinicians 
the names of the children who were likely to 
be residents for the length of time that they 
would be used. Following this, the medical 
report of each subject was investigated for 
any neuromuscular deficiency which would 
render their motor adaptability low. These 
children lived under more controlled condi- 
tions than they would have had at home in 
that their diet, hours of work, reading, 
study, play, and sleep were under expert su- 
pervision. These are ideal conditions under 
which to conduct an extended investigation. 


M. C. Langhorne 


| METHOD 
| 
| 


The subjects were brought over to ie 
| experimental room whic} was a large well- 
| lighted basement room, and were given tw 
| cycles of practice a day until 36 cycles were 
|completed. ‘here was an interval of at least 
| ten minutes between the successive cycles, 
| since by experimental investigation (9) a 
|five to nine minute period hud been pravious- 
| ly determined to be the best rest period for 
adults. 


RESULTS 


| Age Differences 

The results! considered are of 
| types: 
data. 

Figures 1 and 2 show the smoothed curves 
of boys and girls arranged on the basis of 
chronological ages from seven to seventeen 

| years. The curves of all subjects show 
rapid initial drop followed by a gradual 
Slowing down; i.%., the curves are negative- 
ly accelerated, but the youngest groups (sev- 
en, eight, and nine years) show practically 
no progress. 

The greatest amount of improvement in 
the progress of the subjects came within the 
first third of the practice series, i.e., 
Within the first 12 cycles. This may mean 
that the initial practices involve a rather 
vigorous differentiation of the specific ac- 
tivities from the large mass of behavior pat- 
terns, and then, as practice continues, that 
the highly specific activities are reorgan- 
ized and consolidated. Some evidence of this 
can be seen in the motion picture made of a 
subject learning to run the pursuitmeter in 
that the movements are individuated from the 
trunk, shoulder, anc arm toward the finger. 

An analysis of the data indicates that, 
in general, both the limit of improvement 
and the rate of improvement from practice in- 
crease directly with age. The learning 

| Curves of the boys seem to group themselves 
_into three groups: the eight- and nine-year- 
Old boys at one level; the ten-, eleven-, and 


two 
(1) curves and (2) point-progress 


a 


results in tabular form are to be found in the writer's dissertation deposited in the library at Ohio State Uni 


versity ‘ 
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twelve-year-old boys in a middle group; and 
the remaining ages through seventeen ina 
third group. Each group's rate and limit of 
improvement is superior to that of the im- 
mediately preceding group. A significant 
drop occurs in the curves of the eleven- and 
twelve-year-old boys, which may be associat- 
ed with the fract of their approaching the age 
of puberty. 

Inspection of the curves representing 
the data of the girls (Figure 2) indicates a 
like grouping. ‘he first group is composed 
of the seven- and eight-year-old girls; the 
second group is made up of the ten-, eleven-, 
and thirteen-year-old girls, and the last 
consists of the fourteen=- through seventeen- 
year-old girls. There were no cases at ages 
nine and twelve. 

The sixteen- and seventeen-year-old 
groups, both boys and girls, had better re- 
sults in running the pursuitmeter than did 
the eighty-six college students who were 
used in experiments at Ohio State University. 

The progress made by the eight- and 
nine-year-old boys is relatively so small 
and the improvement covers such a short 
range within the practice series that it 
seems somewhat forced to apply the term 
"learning" to these ages. Their procedure 
consisted of little more than repeated re- 
placing of,the stylus on the bead, starting 
the machine, letting the stylus slip off, 
putting it back on, etc. When one considers 
that there are only 63 revolutions to a cy- 
cle and the lowest number of lost contacts 
for the eight-year-old boys was 173 and for 
the nine-year-old group 140, then the mean 
number of lost contacts per revolution would 
be 3 and 2 respectively. It would take ap- 
proximately four minutes to complete a cycle 
if the apparatus were run correctly. This 
means that the eight-year-old group was mak- 
ing 43 lost contacts per minute or nearly 
one every second and that the nine-year group 
was making 35 per minute or approximately one 
every two seconds, as compared with the two 
and one lost contacts per minute of the six- 
teen- and seventeen-year-old boys. This can 
hardly be called efficient running of the 
instrument. The little improvement that did 
take place came within the first third of 
the practice series, whereas in the older 
groups improvement continued almost to the end 








of the practice series of 36 cycles. 
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In addition to the curves, the data may 
be studied by means of the point-progress 
method which gives the point at which one 
group of subjects reaches the level of an- 
other group. A given point may be reached 
before, at the same time, or after the time 
at which the comparison group reaches that 
point, thus giving a comparison of the rela- 
tive rates of improvement of two or more 
groups. This point-progress method of in- 
terpreting the data indicates that the boys, 
when one compares the various age groups ar- 
ranged in sequential order at nine, ten, 
éleven, thirteen, fourteen, and sixteen, are 
superior to the immediately preceding ages. 
Using the same comparison for the girls, we 
find that ages eight, ten, eleven, and thir- 
teen to seventeen inclusive are superior to 
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Figure 3. Asymptotes in Learning 
Curves, Boys and Girls, Chronological Ages 
Seven to Seventeen. 
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the immediately preceding ages. Ages ten 
and thirteen for the girls had to be com- 
pared with eight and eleven respectively, 
since there were no cases at nine arid twelve. 


| Skill. As the ages increased, the superior- 


If the asymptotes of the various learn- 


ing curves are determined by inspection, it 


asymptote at a later period in the learning 
series. Figure 3 gives a graphical repre- 
sentation of the data. 


Sex Differences 

As we ascend the chronological age scale, 
the learning curves indicate that the large 
4ifferences between the sexes in the lower 
ages become smaller in the upper age levels. 


ity of the subjects increased. ‘his lack of 
inhibition, together with the crowth of 

brain structure, implies that skills of this 
type should be taught at certain specified 


| ages and that individuals may waste much 
ig found that each succeeding age reachesits 


time in attempting the mastery of certain 


| Skills too early in life. It would imply 
| that the acquisition of this type of skill 


The boys from eight to seventeen are better | 


than the girls. These differences become 
progressively smaller for the older subjects. 
The point-progress method indicates the 
superiority of the boys when compared chron- 
o\logically with the girls at all ages. 


CONCLUSIONS 


The influence of age and sex on learn- 
ing to run the pursuitmeter, as obtained 
from an analysis of the experimental data, 
can be summarized briefly: 

1. The rates and limits of improvement 
from practice increase with an increase in 
chronological age. There is overlapping be- 
tween some of the ages, but the general trend 
f increasing efficiency with increasing age 
seems to hold throughout the range of ages 
studied. 

2. The subjects seemed to fall into age 
groups, separated from each other by differ- 
ing intervals. 

3. The period of greatest improvement 
in this skill appears during, or near the 
beginning of, the adolescent period. This 
period of great improvement, together with 
the classification of the subjects into the 
previously mentioned groupings, fits in well 
with recent anatomical and neurological in- 
terpretations as to the periodsof growth in 
the development of the human brain. This 


| 


would give a reasonable anatomical basis for | 


the age differences. 
4. An increase in age does not bring 4 


conflict between the various manipulatory re-| 


sponses involved in the acquisition of this 


is closely related to the increased reper- 
tory of behavior found in the older subjects. 
This indicates the importance of bringing 
children into contact with as many situa- 
tions that will promote learning as possible 
so that the child will build up a large grou 
of responses which will enable him to adapt 
himself to future situations. It does not 
imply a maturation factor, at least separate 
from learning. 

5. The upper ages (sixteen and seven- 
teen) did better than the eighty-six college 
students. This could mean that increased 
age brings a decrease in the facility with 
which an individual can adjust himself to 
those acts of skill which require a high de- 
gree of manipulatory adroitness. 

6. Boys learned to manipulate the ma- 
Chine more readily than did girls. 

7. The greatest progress was usually 
made within the first third (the first 12 cy- 
cles) of the learning series. 

8. The order of the individuation of the 
movements through practice proceeded from 
the trunk, shoulder, and arm toward the fin- 
ger. 
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A STUDY OF 


> 


Arthur T. Jersild and 
Child Development 


Teachers College 


[he present report deals 
reliminary results in a study of chil- 
's fears. The investigation as a whole 
sludes the following approaches: (1) daily 
sords kept at home by parents of preschool 
{lidren for periods of twenty-one days ata 
ime; (2) interviews with parents concerning 
fears of their children; (3) records of 
fear episodes observed by an additional group 
f teachers, parents, nurses, and others; 
private interviews with children aged 
five to twelve years; (5) reports by adults 
f fears remembered from childhood; and 
observations of children's responses in 
experimental situations. 


with some of 


the 


DAILY HOME RECORDS OF CHILDREN'S FEARS 


The parents of fifty-four children, 
aged six months to four years, have cooper- 
ated in providing written reports of fears 
observed during a period of twenty-one days. 
Five of the children were observed for this 
length of time on two different occasions 
separated by an interval of almost a year. 

The parents were provided with forms 
similar to the abbreviated copy reproduced 
on page 110 and a letter of instructions 
with regard to the procedure. The parents 
were asked not only to use a separate blank 
in describing each fear that occurred, but 
also to indicate periods during which no 
fear was displayed. They were asked to 
keep a record of the intervals during the 
day when the child was under observation, 

A period of observation was defined as any 
time during the day when a parent or an 
adult in the household was in a position to 
know what the child was doing and to notice 
and record fear reactions if any occurred 
even though the observer was not exclusively 
occupied in watching the child. 


‘1. Not reviewed in the present paper. 
2. An independent study by Frances B. Holmes. 


| New 
|} and 


Child When Fear Occurred 


Strange objects, 





LDREN'S FEARS 


Frances B. Holmes 
Institute 


>Olumbia University 


The majority of the children lived in 
York City; a few lived in the suburbs, 
a few in small towns and rural communi- 
ties. Judged by their educational back- 
ground and their socio-economic status, the 
children's parents were above average in in- 
telligence. 

The fears reported by the parents were 
classified according to the categories de- 


| scribed in the following tabulation: 


Children Total Times 
Showing Fear Was 
Fear Observed 


Situation Confronting 


persons, 
situations 
Strange persons: new ele- 
vator boy, stranger stop- 
ping to help child on 
street, uncle or other 
relative never seen before, 
new maid, unfamiliar work- 
men in the home, etc. 
Strange objects: ironing 
board, doll with moving 
eyes, elk's head, toy bear, 
new ball, pictures, shadow, 
etc. 
Unfamiliar changes or varia- 
tions connected with famil- 
iar objects: child friend 
wearing a bandage, mother 
with cold cream on face, 
grandmother without glasses, 
mother with hair hanging down 
and dripping, blanket rumpled, 
etc. 10 
Unfamiliar surroundings: first 
visit to department store, 
strange house 5 9 
Unfamiliar persons and strange 
place combined 4 5 


*separate totals are given for subheadings under the gener- 
al category "strange persons, objects, and situations." 
Since a child who displayed fears under more than one of 
the subheadings was tallied only once when a count was 
made for the category as a whole, the figure representing 
this count is smaller than the sum of the children repre- 
sented under each subheading. 
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PARENTS' RECORD OF FEARS 


(Abbreviated Form) 


Name of child 


Name of observer 


Date 





If no fear occurs, simply indicate with a check mark here 
scribe each fear and a new blank for each period of observation, even when no fear occurred. 
Use back of sheet if more space is needed. 


Time observation began 
Time observation ended 


When recorded: 
At time of observation? 


How long afterward? 





- Use a new blank to de- 


If any of these or other conditions occurred during the day that were outside of the child's 


regular routine, please underline or specify: 
automobile, to doctor or dentist, etc.; child came in contact with strange children, adults, 
or animals inside or outside of home; child missed usual daytime nap, had less than usual 


child taken visiting, shopping, riding in 


amount of sleep during preceding night, had meals at irregular hours, etc. 


Underline or specify as to physical condition: 


normal, lack of appetite, slight cold, heavy 


cold, fever, digestive upset, other unusual physical conditions (describe). 


Situation in which child gave signs of being afraid (place, time, what child was doing at 
time, persons present, apparent cause of fear, etc.). 


Behasior of child (words spoken, cries, other vocalization; jumping, starting, withdrawing, 


running away, and other physical activity; etc.). 


| Following behavior: Does child show any continued avoidance, uneasiness, or other unac- 
| customed behavior toward anything connected with situation in which fear arose? 


| Has this fear occurred before? If so, how frequently? (Describe) 


Children Total Times 
Showing Fear Was 
Child When Fear Occurred Fear Observed 


Situation Confronting 


Noises and objects from which 
noises have come: bursting 
paper bag, steam roller, dis- 
tant sound of band (not seen 
by child), rattling window, 
automobile horn, etc. 31 64 


Animals: dogs, cats, rabbits, 
pigeons, horses, cows, etc. 28 50 


Pain and objects or persons 

associated with pain: doc- 

tor's office, doctor, medi- 

cal examiner, nurse, threat 

of spanking, child or adult 

who had previously hit the 

child, radiator 21 40 


Displacement, falling or pos- 
sible danger of falling: be- 





Children Total Times 
Showing Fear Was 
Child When Fear Occurred Fear Observed 


Situation Confronting 


ing in a high place, walk- 
ing over grating or cover- 
ing of a manhole, being 
blown forward by the wind, 
riding in car with open 
dcor, suddenly tilted in 
dentist's chair, slipping 
on toilet seat, standing 
before an open gate on 
ferryboat, standing on 
Shaky platform, etc. 15 23 


Sudden or unexpected move- 

ment: towel moving in the 

bath water, sudden collapse 

of balloon, leaf moving in 

the wind, curtains blowing 

in the wind, ball rolling 

over a wrinkle in the rug, 

etc. 7 12 
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Children Total Times 
tion Confronting Showing Fear Was 
Fear Occurred Fear Observed 


iark closet, 
4y, room 
lone or shut in: 
room, going to a 
smpanied 
ssibl 
the el 


arent rather 


+] 
juced during play: 
games," bogey games, 
nd-go-seek 
many cases 
apparently arising ccurred not becau 
iream as indicated found the child 
41dtc« out 
ild*s outeries on ment, but becau 
ning: "The bad witch," Sigh he hed & 
agle was picking me Se een ene 
," "] was riding a bicycle ~VNOLUS 
fell." 3 é Even thoug! 
ade, it appear: 
age often becomes 


bjects, person: 


f being abandoned by 
ent: father walks toward 
with a stranger, left 
ther in a store 3 unfamiliar to hin 

ly has not prev 
f fire res) HAA 


The tabulati 
The mean number of fears per child for the second largest 


the twenty-one days reported at the respec- of fears of noises an fro 
tive age levels of one, two, three, and noises had come. Other relatively freque 
four years was 5.8, 6.7, 3.8, and 4.2 re- |fears, in the order of their frequency, ar: 
spectively. These figures indicate that fears of animals, of conditions previous] 
children aged three and four displayed fewer | associated with pain, and of displacement 
fears than younger children, but there was and falling. Other categories which occu 
so much variability between children within |relatively less frequently include fear 
each age group that no final conclusion can sudden or unexpected movements, darkness, 
be drawn on the basis of these means. | ing alone or abandoned, "scary games", fear 
As shown in the preceding tabulation, arising from dreams, and fear of fire 
the greatest number of fears occurred in re- Table I on page 112 shows the distribu- 
sponse to strange objects, persons, and sit- | tion of the fears according to age, giving 
uations. Within this category fear of | the percentage of children at each yearly 
strange persons was the most frequent. age level who displayed one or more of the 
In classifying the fears reported by fears described in the preceding tabulation. 
the parents, no fear was tallied under the In keeping with the decline in the mean nunm- 
heading of "strange objects, persons, and ber of fears with age, the percentages at ares 
situations" if the report contained a record | three and four are in most instances smaller 
of any feature which overlapped with other than the corresponding percentages at ages 
categories. For example, if a child was re- | one and two. Some differences appear apart 
ported as being afraid the first time he saw |from this tendency. There is a decline with 
and heard a music box, this fear was tallied |age in the relative frequency of fears of 
under the heading of "noises." Likewise, if | strange events, fears of noises, high places, 
& record indicated that a child showed fear {and displacement. On the other hand, fear 
in the presence of an object which moved sud- | of animals was observed relatively oftener 
denly, the fear would be tallied only under |in children aged three or more than in chil- 
the heading of "sudden and unexpected move- dren below the age of three. However, the 
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TABLE I 


RELATIVE FREQUENCY OF FEARS AND PERCENTAGE OF FEARS 
IN DIFFERENT SITUATIONS AT DIFFERENT AGE LEVELS 
AS REPORTED BY PARENTS FOR A PERIOD OF 

TWENTY-ONE DAYS 





Age, Years 


ee. 
Birth All 
tol | 2 | 5 | | Ages 








Situation Children 
aa —_--— 
10 | |» f 5] 59 
Per cent 
Strange objects, persons and situations 50 80 | 37 20 56 
Noises and objects associated with 
noise 60 64 42 20 53 
Animals 30 52 47 60 47 
Pain and events previously associated 
with pain 40 48 21 20 36 
High places, falling and displacement 50 20 26 0 25 
Sudden and unexpected movements 10 20 5 20 14 
Being alone, abandoned, shut in 0 16 5 20 10 
Darkness 0 12 16 0 10 
"Scary" games 0 12 5 0 7 
Fears apparently arising from dreams 0 8 0 20 5 
Fire 16) 4 0 1¢) 2 

















*Includes five children who were observed during two twenty-one day periods separated 
by an interval of one year. The actual number of children, not counting these recur- 


ring observations, was fifty-four. 


difference is small. Fear of darkness was 
relatively more frequent among the three- 
year-old subjects than among two-year-olds, 
although the difference here again is small. 


FEAR EPISODES OBSERVED BY AN ADDITIONAL 
GROUP OF PARENTS, TEACHERS, 
AND NURSES 


In an effort to obtain a more represen- 
tative although less systematic survey of 
children's fears, written reports were ob- 
tained from a number of nurses, nursery 
school teachers, and parents most of whom 
were former or contemporary students at the 
Child Development Institute, Teachers Col- 
lege, Columbia University. Blanks similar 
to the abbreviated form reproduced on page 
113 were sent to these individuals with the 
request that they describe instances of fear 
which they had observed. They were not 
asked to spend any time in formal observa- 
tion of children, but were requested simply 





to describe the most prominent fear incidents 
which had come to their attention. 

It can readily be seen that this method 
of obtaining data is quite unsystematic, and 
that reports obtained are influenced largely 
by chance factors in the case of each in- 
dividual and to some extent also by precon- 
ceived views concerning children's fears, It 
was precisely this element of personal judg- 
ment which was desired, however. The aim was 
to obtain, as far as possible, a report of 
aspects of fear behavior which had impressed 
each individual most forcefully in his own 
personal experience with children. 

At the present time, forty-eight in- 
dividuals have each reported two or more 
fears in this division of the study. The i 
reports have come from several states and : 
represent observations of urban and rural 
children, children in private homes, in 
hospitals, day nurseries, and nursery schools. 
The children whose fears were reported ranged 
from two months to six years in age with a 
median age of three years. 





December, 1933 thur T. 


FEAR RECORD FOR PARENTS, TEACHERS, 


Jersild and 


. D 
x roane =] oe 
ances 5B. 


Holmes 


AND NURSES 


(Abbrev. ated Form) 


Child's (approximate or exact) age when fear 


Name of observer _ 


How long ago did the fear situation occur? 


Situation which apparently caused fear. 


ecurred 


Behavior of the child in the fear situation (crying, withdrawing, etc.). 


Comments with regard to such factors as apparent 


origin of fear, frequency of oc- 


currence as compared with other fears, effect on later behavior, relationship to 


other characteristics of the child, etc. 


The following tabulation shows the dis- 
tribution of the fears thus reported when 
they were classified under the general head- 
ings described in the tabulation on page 109, 
The total number of fears is 164. 





Ss 


Situation Which Apparently 
Caused Fear 


Total Fears 
Described 


Strange objects, persons, and 
situations 

Pain and conditions previously as- 
sociated with pain (other than 
falling) 

Animals 

Noise and objects from which noises 
have come 

Displacement, high places, apparent 
danger of falling or losing support 
Being alone, abandoned, shut in 
Darkness 

Fear apparently concerning the safety| 
of others (e.g., another child div- 
ing into water, etc.) 

Fears arising from dreams 

Fire 

"Scary games" 

Sudden and unexpected movement 





It can be seen that the conditions un- 
der which the reports of the fears repre- 
sented in the above tabulation were ob- 
tained differed considerably from the pro- 
cedure used in obtaining the reports repre- 
sented in the tabulation on page 109. In 
view of this it is interesting to note the 
general similarity of the two tabulations. 
In both, the greatest number of fears occur 
in the category "strange objects, persons, 
and situations." Likewise, many fears occur 


| these categories. 


| represent, respectively, 





| in both tabulations under the headings of 
| noise, pain, animals, and displacement, al- 


though there are minor differences with re- 
spect to the relative frequency of each of 
The most pronounced dif- 
ferences occur with respect to fears induced 
by sudden and unexpected movements. Under 


| this heading occurs only one fear in the 
| tabulation above as compared with twelve in 


the tabulation on page 109. These figures 
-6 and 3.8 per cent 


of the total number of fears, 
EXPERIMENTAL STUDY OF FEAR 


In an experimental approach to the study 
of fear, which is being made in a separate 
study by one of the authors, the aim has been 
to observe the behavior of children when they 
are confronted with situations which some- 
times give rise to fear in daily life. The 
experimental situations are not designed to 
frighten the child, but rather to test his 
willingness to participate in a variety of 
activities. 

The children who have been studied range 
in age from twenty-one to seventy-one months. 
The situations used in the study are as fol- 
lows: 

High place: A board, 12 inches wide and 
8 feet long, is used, The board can be 
raised to altitudes ranging from two to six 
feet. Toys in which the child has previous- 
ly shown an interest are placed at the far 
end and the child is asked whether he cares 
to walk the length of the board to get them. 











i 
: 
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If he assents, he is placed upon the board 
and watched as he walks across. 

Dark room: The experimenter, while 
playing with the child in a gymnasium un- 
familiar to the child, seemingly inadvert- 
ently throws the ball into a dark, long and 
narrow passageway adjoining one corner of 
the room. The child is asked to go and 
look for the ball and t. bring it back. 

Being left alone: While the child is 
occupied with some toys which have just 
been placed before him, the experimenter 
slips out of the room and closes the door, 
The childts reactions when he discovers 
that he is alone are noted by an observer 
who is hidden behind a screen in an alcove 
of the room. 

Loud sound: While the child and the 
experimenter are occupied with a number of 
toys, an assistant, hidden behind a screen 
in an alcove of the room, produces a_ loud 
sound by striking an iron pipe with a ham 
mer. When the child looks up, the experi- 
menter asks the child to go into the alcove 
to find out what had caused the sound. 

Insecure underfooting: The child is 
asked to walk across a bridge consisting of 
two boards laid end to end and raised about 
three inches above the floor. The first 
board is securely fastened but the second, 
which is supported only by a block in the 
center, tilts when the child steps upon it. 
The child is observed to find whether he 
continues to walk the length of the board 
in spite of the teetering and the insecurity 
of the board. 

Strange person: While the child is 
temporarily withdrawn from the room, an as- 
sistant dressed in a large hat, a long flow- 
ing dress, and a veil seats herself near the 
door. When the child returns with the ex- 
perimenter, his reactions are observed 
(1) when he notices the stranger and 
(2) when asked to get a toy placed near the 
stranger's chair. 

Snake: A lively snake, about two and 
one-half feet long, is shown to the child, 
The child is asked to reach for a toy placed 
in the crate in which the snake is impris- 





oned. Children who show no fear are then | 
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asked to lay hold of the snake and lift it 
out of the crate. 

Horned toad: The child is asked to 
reach for a toy that is lying in a box which 
contains a live horned toad about five inche 
in length. ‘4 

Small dog: The child is asked to pat 
a small mongrel dog (mostly terrier) which 
is brought into the room by the experimenter. 

Large dog: The child is asked to pat a 
large collie which is brought into the room 
by the experimenter. 

In recording the child's behavior in 
each of these situations, the experimenter 
and her assistant used a check list contain- 
ing a large variety of items of behavior. 
They also made a record of the child's lan- 
guage and of activities which were not in- 
cluded in the check list, At the conclusion 
of the observation the child's behavior 
could be classified roughly under four gener- 
al headings as follows: (1) child shows no 
Signs of fear, complies at once, unhesitat- 
ingly; (2) hesitates and demurs momentarily, 
and then in response to a repetition of the 
experimenter's request proceeds to carry out 
directions without help or accompaniment; 
(3) refuses to proceed without accompaniment 
or help even though urged and reassured by 
the experimenter; and (4) utterly refuses to 
proceed even when repeatedly urged and when 
the experimenter offers to accompany him, 
hold his hand, and help him. 

To measure the reliability of the rec- 
ords of the child's behavior, independent ob- 
servations were made by two persons, In a 
total of 216 situations there was only one 
instance of disagreement with respect to be- 
havior recorded by one or the other observer 
under categories 3 and 4 (the categories on 
which Table 2 is based). The two observers 
disagreed as to whether behavior should be 
classed under category 1 or 2 in twenty in- 
stances, The total agreement between the in- 
dependent observers was 90 per cent. 

Table II on the following page shows 
the percentage of children at each age level 
who displayed a fear response in each of 
these situations. By a "fear response” is 





1. This check list, containing descriptions of various reactions such as "grasps hold of experimenter", "turns away", 
"makes no movement", etc., was prepared on the basis of preliminary observations of many children in each fear situ- 


ation. 
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ee es 


it any reaction conforming to 
and 4 described above. 
indicated in Table II, the group as 
a whole showed more fear in response to the 


categories 
As 


snake than to other stimuli. Next in order 
of effectiveness were the dogs, the dark 
hallway, the high place, and the strange 
person. The particular noise which was used 
and the insecure footing produced relatively 
little fear; the toad was least effective of 


17 
4 
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Table II shows a definite decline with 
age in the frequency of signs of fear in 
these situations, The decline with age in 
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end of the school year, each nursery 


| school, teacher was asked to rate each child 


on the basis of her estimate of his tendency 
| to show signs of fear as compared with other 
children. Each child was given core 
scale ranging from O (never shows sign f 
being afraid) to 20 (extremely susceptible 
to fear, very frequently shows signs of be- 
ing afraid). Each child was rated by four 


| ing the school year, 


| children's behavior in the experimental sit 


the frequency of fear is not, however, equal-| 


ly noticeable in all situations, as can be 
seen when the two- and the three-year-old 
children are compared. Three-year-old chil- 
fren showed relatively less fear than two- 
year-old children in response to the dogs, 
the strange person, and the insecure foot- 
ing; on the other hand, they showed rela- 
tively more fear in response to the snake, 
the toad, and the high place. 


Relation Between Fears in Experimental Situ- 
ations and Teachers! Reports 

As an added feature in this study, the 
investigator obtained nursery school teach- 
er's ratings with which to compare the re- 
sults in the experimental situations. At 








teachers, each of whom had observed him dur- 
In preparing 
ratings the teachers worked independently of 
one another; they had no knowledge of the 


these 


uations. 

Among the children thus rated, there 
were thirty who had been exposed to all 
the ten fear situations described above, 
Each child's composite rating was determined 
by averaging the scores assigned to him by 


otf 


| the four nursery sthool teachers. Each child 








was also scored on his behavior in the ex- 
perimental situations. The "fear score" in 
the experimental tuations was determined 
as follows. The child's reactions in the 
experiments could be classed under the four 
general headings previously described: (1) no 
Sign of fear whatsoever, (2) complies with 
experimenter's request only after some hes 
tation, (3) refuses to approach the situe- 
tions unless accompanied and aided by 


of 
Si 
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experimenter, and (4) utterly refuses to 
have anything to do with the situation un- 
der any circumstance, These reactions were 
given the respective values of l, 2, 3, and 
4. Accordingly, if a child emphatically 
shied away from all of the ten experimental 
situations, his "fear score" would be 40. 
If he met each situation unhesitatingly 
without the slightest sign of fear, his 
score would be 10,1 

The correlation between the children's 
scores in the experimental situations and 
their scores when rated by their teachers 
was .42,. Although this figure is not high, 
it is higher than the coefficients often 
found in studies of children when correla- 
tions are made between behavior in experi- 
mental situations and teachers! ratings. 


INTERVIEWS WITH PARENTS 


As a supplementary project, interviews 
were obtained with the mothers of eighteen 
children who had not only been rated by 
nursery school teachers but had also served 
as subjects in ten experimental situations. 
One feature of the interview consisted of a 
check list of fears, including a complete 
representation of all the fears which had 
been reported by parents who had observed 
their children for a period of twenty-one 
days as well as those reported by other par- 
ents, teachers, and nurses, Fach item was 
named in turn and the mother was asked 
whether her child had ever displayed a fear 
of this character. In addition, the parent 
was asked to name any other fears, not in- 
cluded on the list, which she had observed. 
At the conclusion of the interviews, a tally 
was made of the number of fears reported by 
the mothers in the case of each child. 

The correlation between the number of 
fears reported by mothers and the children's 
"fear scores” in the experimental situations 
was .44, The correlation between the inter- 
view figures and the teachers! ratings 
was .17. 
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CHILDREN'S OWN REPORTS CONCERN ING 
THEIR FEARS 


This aspect of the investigation ha: 
been reported in more detail in a separate 
study.* A brief review of the results will 
be of interest in the present connection, 
however. 

Three hundred ninety-eight children, 
including forty-nine or fifty at each age 
level in the ages from five to twelve years 
inclusive, were asked in private interviews 
to tell about their fears. The fears re- 
ported by the children were classified under 
general headings, 

A large proportion of the dangers named 
by the children in describing their fears 
were more imaginary than real. Fears in the 
category of the supernatural, of mystery, 
dead people and corpses were reported as 
foremost fears by over a fifth of the chil- 
dren. Fear of the dark, of being alone, and 
fear of animals (consisting almost exclusive- 
ly of lions, tigers, wolves, and other re- 
mote creatures) likewise were mentioned by a 
large proportion of the children. With the 
exception of the fear of animals, there was 
no decline with age in the frequency of fears 
of these improbable dangers. 

The children's replies indicated that a 
majority of their fears arose through vicari- 
ous stimulation. Most of the fears which 
they described were quite distinct from 
actual dangers which occur in daily life. 
The children frequently mentioned the movies, 
radio stories, terrifying tales told by oth- 
ers, and deliberate attempts by adults to 
frighten as factors in promoting their 
fears. 

The fanciful nature of the children's 
fears is emphasized by the results of other 
aspects of the investigation. Each child 
who told about his fears was also asked in 
another part of the interview to describe 
the "worst thing that had ever happened” in 
his life, Later in the interview the chi.- 





1. A score of 10, it can be seen, actually is equivalent to zero since it means no fear. Logically the scores should 


| dren were also asked to describe their 





range from 0 to 5O, but this is immaterial since it is the relative rather than the absolute scores that are impor- 


tant in this connection. 


2. Arthur T. Jersild, F. V. Markey, and L. C. Jersild, Children's Dreams, Wishes, Fears, Pleasant and Unpleasant Mea- 





ories, Likes, Dislikes, Daydreams, and Imaginary Companions, Child Development Monograph. New York: Teachers Col- 





lege, Columbia University, 1955. 





Bodily illness, 
operations, accidents 
etc.* 


44a) 7. 
injury, 


falling, 
nimais 
ont 


= — — ec 
acts with and activi es 


of criminals and bad char- 
acters 

eing alone, in strange 

place, lost, strange sights 
and sounds 

Death, 
tives 

Contacts with or activities 
of ghosts, bogeys, 
natural beings, corpses, 
skeleton 

Remaining categories (not 
itemized) 


a - 2 = ahs 


loss, removal of rela- 


super- 





*Not including attacks by animals or criminal characters. 


ams. Table III shows the relative fre- 
quency of various events that occur in‘ fears, 


dreams, and worst happenings as described by 


the children themselves, 

In Table III it appears that, although 
almost 73 per cent of the children thought 
of some form of bodily injury, illness, or 
physical accident as the "worst happening” 
that ever had befallen them, less than 10 
per cent named events of this kind as a 
prominent. source of fear. On the other 
hand, although less than 2 per cent told of 
actual unpleasant encounters with animals, 
almost 18 per cent named an animal as one 
of their foremost fears. In like manner, 
fear of criminals and "bad" characters and 
fear of supernatural events occurred de- 
cidedly more frequently than would be justi- 
fied by actual happenings in the children's 
past experience. 





SUMMARY AND DISCUSSION 

Strange and unfamiliar events, objects, 
persons, and places outnumbered other situa- 
tions as the apparent cause of overt signs 
of fear in the behavior of preschool chil- 
dren, Situations which also frequently gave 
rise to fear were noises and objects from 


| which noises proceed; animals; pain and con- 


ditions previously essociated with pain; and 
high places, falling, and displacement. Oth- 
er situations which sometimes gave rise to 
fear included being alone and darkness, 
According to the results of records 

kept by parents in their homes, the fear of 
strange or unfamiliar objects, persons, and 
situations reaches its peak at the age of 
two years. This result undoubtedly is in- 
fluenced largely by developmental factors. 
At the age of two the normal child is able 








| 


ewe, 


a 8 Oy 


—= Aa = Sl ee 


LE CE 


Mon — ot 
«a aoc earls + 





eee eee 


> 
Fag 3 








118 JOURNAL OF EXPERIMENTAL EDUCATION Volume II, No, 


to walk and is thus enabled to explore his 
environment and to meet many situations 
which were not so accessible to him at an 
earlier time. Furthermore, at this age he 
is better able than at an earlier time to 
discriminate between events and objects 
which he meets, and to notice differences 
between the familiar and the unfamiliar. 
There is a tendency toward a decline 
in fear of concrete physical objects and 
events after the second year. This sug- 
gests that, through increased experience 
with his environment, the child becomes ac- 
customed to many events and comes to regard 
as commonplace many situations for which he 
originally had no adequate response. On 
the other hand, as the child grows older he 
becomes conditioned to many stimuli which 





previously had no meaning to him and he be 
comes capable of entertaining fears of ren 
and improbable dangers. 

To answer the question as to what ar 
the original, unlearned causes of fear wou] 
require a more thorough genetic study than 
has been undertaken in the present investi- 
gation. The results hitherto obtained in 
the present study suggest, however, that 
among the conditions in which the child 
often shows fear, apparently as the result 


of being unprepared to cope with his environ- 
ment, are loud sounds, displacement and loss 


of support, sudden and unexpected happening 
unfamiliar sensory events for which he has 
acquired no adequate response, and (as_ the 
result of at least one previous experience 

events previously associated with any sort 

of physical pain. 
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LAUGHING AND CRYING OF PRESCHOOL CHILDREN 


Dy 


Catherine Williame Brackett 
Child Development Institute 
Teachers College, Columbia University 


The purpose of this study was: (1) to 
a technique for the objective re- 
rding of laughing and crying of preschool 
(ldren that would be reliable, would measure 
he constancy of behavior, and would dif- 
ferentiate between individuals; and (2) to 
gather a body of data which might be ana- 
lyzed from the viewpoint of studying the so- 
sial and emotional behavior of preschool chil- 
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SUBJECTS AND SOURCES OF DATA 


The subjects chosen for study were twen- | 


ty-nine children who attended the nursery 
schools of the Child Development Institute, 
teachers College, Columbia University. They 
included seventeen children from the younger 
nursery school group ranging in age from 
eighteen to thirty-four months and twelve 
children from the older group ranging in age 
from thirty-four to forty-eight months. A 
total of twenty-four five minute records of 
observation was made on each of twenty-nine 
children during the free play period when 
their activity was relatively free from adult 
interference. In the nursery school this 
period extended from nine to eleven o'clock 
in the morning. In addition to these rec- 
ords, twenty-four five minute observations 
Were made on each of seventeen children in 
the younger group during routines such as the 
eating, toilet, and nap situations when the 
activity of the children was directed by 
adults. A total of 1,104 five minute rec- 
ords comprised the data of the study. 

In order to obtain a representative san 
ple of each child's behavior, the records 
were compiled under specified conditions. For 
example, the observation periods were rotat- 
ed, thus avoiding the possibility of piling 
up records for any one child at one hour of 
the day. All records of free play were made 


| tivities, indoors. 
| ords were made during 
| morning and half during the second hour. Not 


| play was made unless at least four 
pia) 


| laughing and crying, together with 
| aspects of the total situation which accom- 
| panied the behavior under observation. 
| mimeographed sheet was ruled into sections of 
| one 
| Each time interval was numbered according to 








out-of-doors and all records of routine ac- 
Half of the outdoor rec- 


the first hour of the 


more than two records were made for a par- 
ticular child in one day. No record of free 
children 
were present. 


METHOD OF OBSERVATION 


The procedure used with the recording 
technique necessitated a mimeographed blank 
to minimize errors of timing. An observer 
followed each child for a period of five min- 
utes and recorded on this blank instances of 
certain 


The 
minute and smaller units of ten seconds. 


seconds on a stop watch. The record blank 
was divided into six colums. In the first 


| cOlumn the observer recorded by means of a 


code the frequency of occurrence of laughing 
and crying within the ten second interval. 


| In the next five columns the observer re- 


corded specific activities in the situation 
which accompanied laughing and crying. These 
activities were social and physical contacts, 
talking, contacts with material, and physi- 

cal activity unaccompanied by use of materi- 


} al. 


The behavior recorded on this blank was 


| defined in definite terms in order to render 


the data as objective as possible. Laughing 
and crying were identified in terms of physi- 
cal changes in respiration and facial ex- 
pression. Social contacts were recorded when 
the observed child appeared to make an overt 
Sign of awareness of other individuals. Con- 
tacts with material involved actual use of 
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material. Physical contacts were defined as 
apparently intentional contacts with indi- 
viduals as differentiated from accidental 
contacts. Talking included only actual use 
of distinguishable words. Physical activity, 
excluding use of material, involved such ac- 
ivities as running, jumping, and rolling. 


TECHNIQUE OF ANALYSIS 


The study of reliability was based on 
the total number of ten second intervals in 
which five observers, working in pairs, re- 
corded the occurrence of an activity. One 
observer worked, in turn, with each of the 
other four, and percentages of agreement 
were computed between the records made by 
each pair of absences. 

The consistency of the data was tested 
by (1) comparing the behavior of the chil- 
dren in this study with their behavior a 
year previous, (2) determining the correla- 
tion between samples of the data, and (3)com 
paring the results of this study with re- 
sults of a contemporary observational study 
on these same children. 

By recording the occurrence of behavior 
within a specific time, the data were ren- 
dered in quantitative form, thus making it 
possible to estimate the frequency of laugh- 
ing as contrasted with the frequency of cry- 
ing for each child and to relate these find- 
ings to that of the total group. It wasalso 
possible to find the frequency with which 
laughing was recorded with social contacts, 
physical contacts, talking, contact with ma- 
terial, and physical activity. These find- 
ings were compared with the frequency with 
which crying was recorded with the same ac- 
tivities. 

The social significance of laughing and 
crying was studied by finding (1) the rela- 
tionship between each child's laughing and 
crying and his association with the laughing 
and crying of other children, (2) the fre- 
quency with which each child was associated 
with particular children when laughing or 
crying, and (3) the frequency with which 
laughing and crying were associated with one 
individual or more than one individual. 

Emotional behavior as indicated by 
laughing and crying was studied by finding 
(1) the relation of laughing and crying and 
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|(2) the relation of laughing and crying dur- 


ing free play and during routine activities 
Several factors which might have arf- 


| fected the behavior under investigation were 


selected for analysis. Correlations were 


|made between the laughing and crying scores 


of the children and chronological age, in- 
telligence quotient, height-weight indices, 
and amount of language. Sex differences and 
effect of temperature were also studied with 
respect to the incidence of laughing and cry- 


ing. A brief discussion of some of the find- 








ings of this study follows. For detailed 
discussion the reader is referred to a mono- 
graph by Catherine Williams Brackett (2). 


ANALYSIS OF THE DATA 
The study of reliability indicates that 


errors of measurement have affected the re- 
cording of laughing and crying only toa 


slight degree. The percentages of agreement 


between four pairs of observers ranged from 
92 to 93 per cent for the number of ten sec- 
ond intervals in which laughing was recorded, 


| and from 93 to 100 per cent for the number of 


intervals in which crying was recorded. The 
activities occurring with laughing and cry- 
ing were recorded somewhat less reliably 
partly because they were regarded as of sec- 
ondary importance. The percentages of agree- 
ment between observers in recording the ac- 
tivities associated with laughing and crying 
were as follows: 





Per Cent 
| of Agreement 








Social contacts | 77 to 92 
Physical contacts | 69 to 89 
Talking | 57 to 85 
Use of material | 83 to 92 
Physical contacts (exclu- 

sive of use of material) 62 to 91 





The consistency of the data was first 
tested by comparing the children's behavior 
in this study with their behavior a year 
previous when measured by the same techniques. 
The results indicated that there is some 
evidence to show that laughing is a highly 
consistent pattern of behavior. The children 
who ranked high in laughter at one age level 


Sata: Adal carci 


tended to do so when a year older (.75+ .10). ? 





the 
made 


the data 
tested by comparing for each of the 
-nine children the frequency of occur- 


of laughing and crying on (1) thefirst 
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the relative fre 
and crying. A 


tne 
records with the last twelve records, 
the records made during the first hourof 


rning with those made during the last 


new na 


and (3) the odd numbered records wit 


numbered. Correlations ran 
+ .08 to .76 + .05 were 

ing and from .30 + .11 to 
er From this analysis it 


laughing is a more consistent 


ivior than crying. 
The third analysis for determining the with other individuals 
sistency of the data was made by compar- the proportion which 
results of this study with the re Intacts were observed 
ntemporary study (1, D. anc 84.5 per cent of 


made on the same children. 
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Figure 1 


Relation of Total Laughter and Crying Per Ten-Second Interval on Twenty-Four 


Five-Minute 
Records for Each of Twenty-Nine Children. 
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the assumption that these responses were pri- | ranked high in number of social contacis 1 


marily associated with some form of social 
interaction (Figure 1). Physical contacts 
rarely accompanied laughing (20 per cent of 
total), while a large proportion of the cry- 
ing (S7 per cent of total) was associated 
with pushing, pulling, blows, or caresses. 

No attempt was made to differentiate these 
contacts into functional units. It is felt, 
however, that further study of the physical 
contacts which accompany laughing and crying 
would yield interesting data. Talking was 
associated proportionately the same with 
laughing (46 per cent of total) and with cry 
ing (41 per cent). Further study into the 
content of the conversation would probably 
reveal qualitative differences. Contact with 
material was recorded more frequently with 
laughter than with crying (84 per cent and 





67 per cent). Physical activity unaccom 
panied by use of material rarely accompanied 
either laughing or crying. 

Analysis of the association of laughing 
and crying of the observed child with the 
laughing and crying of other children brought 
out interesting differences with regard to 
these two aspects of behavior. It was found 
that those children who laughed frequently 
seemed to play more with others who exhibit- 
ed this same behavior than with the more 
solemn members of the group. A correlation 
of .75 + .05 was obtained between the fre- 
quency of the child's own laughter and the 
frequency of his presence in the group where 
others laughed (Figure 2). On the other 
hand, the children who cried were not associ- 
ated with the crying of others to any marked 
degree (Figure 3). 

There is some evidence that the chil- 
dren were beginning to show decided prefer- 
ence for particular members of their group. 
In both the two-year-old and three-year-old 
groups contacts associated with laughter 
tended to be concentrated on specific chil- 
dren rather than on the group at large. For 
example, among the two-year-old children 
there was a closely knit group consisting of 
one girl and three boys. Seventy-two per 
cent of their total social contacts recorded 
with laughter were associated with each other. 
There were two well-defined groups among the 
three-year-old children. Three boys who 


} 





| feeling of being thwarted. 


| corded with laughter had 74 per cent of their 
| contacts with each other. Two girls in the 


group had approximately the same percentage 
of their social contacts while laughing wit 


| one another. The majority of the children 


showed a similar tendency (though to a less 
degree) to confine a large proportion of 
their laughter to particular children. With 
crying this was not the case. Children wh 
were associated with each other when laughter 
was recorded seldom cried when together. 

There is slight evidence to show that 
with an increase in age there is a_ tendency 
for the size of the social group to increase, 
although a large percentage of the social 
contacts recorded for each child involved 
only one other person. Of the total social 
contacts recorded in both age groups, 19 per 
cent in the three-year-old group were associ- 
ated with more than one person; this was true 
with only 6 per cent of the social contacts 
recorded in the two-year-old group. 


Analysis of Emotional Behavior 

The question may be raised as to whether 
the child who ranked high in laughing also 
tended to cry with great frequency. In this 
study there was no relationship between these 
two behavior patterns, as shown by the cor- 
relation of -.11 + .1l1. This coefficient is 
consistent with the results obtained by 
other investigators who correlated laughing 





| and crying ((1, p. 93) and (3,pp. 501-503) ). 


The nursery school day provided an ex- 
cellent opportunity for the observation of 
children in a variety of situations. During 
the play period the children were relatively 
unrestricted in their activity. During rou- 
tine situations such as eating, dressing, am 
toilet procedure the children were expected 
+o conform to a rather definite routine. 
There was a marked decrease in both laughing 
and crying during routine activities as com- 
pared with the children's behavior during 
free play (Figures 4 and 5). The decrease 
in crying is contrary to what might be ex- 
pected from general observation of children 
and is due no doubt to the skill of the nurs- 
ery school teachers. Although the children's 
activity was restricted, apparently enough 
self-direction was maintained to prevent a & 
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Figure 3 


Relation of Total Crying Per Ten-Second Interval on Twenty-Four Five-Minute Records 
for Each of Twenty-Nine Children and Association With Crying on Records of Other Children. 
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Figure 4 
Relation of Total Crying Per Ten-Second Interval on Twenty-Four Five-Minute Records 
During Free Play and on Twenty-Four Five-Minute Records During Routine Activities for Each 
of Seventeen Two-Year-Old Children. 
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Figure 5 


Relation of Total Laughter Per Ten-Second Interval on Twenty-Four Five-Minute Records 
During Free Play and on Twenty-Four Five-Minute Records During Routine Activities for Each 
of Seventeen Two-Year-Old Children. 
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wiscellaneous Factors Related to Laughing | 
und Crying | 

Several factors which might have af- 
ected laughing and crying were selected for | 

wmalysis. A Pearson correlation coefficient | 
- 44 + .10 was obtained between chronolog- | 
1] age and frequency of laughing, and a 
relation of -.47 + .00 between chronolog- 
age and crying. ‘These correlations sug- 
that with increase in chronological age 
ere was a Slight tendency for laughing to 
rease and crying to decrease. Variation 
intelligence quotient and the relative 
‘ht of the subject in relation to his 
ht and age had no demonstrable relation 
the incidence of laughing and crying. 

"he amount of language a child used was | 
termined from stenographic records made by 
‘ained observers. Correlations between 
sores on these records and frequency of 

laughing and crying indicated that there was | 
1 relatively high relationship between amount | 
f language and laughing (.60 + .08) and no 
relation between amount of language and cry- 
r (.004 + .125). 
Sex differences in frequency of laugh- 
and crying were found to be negligible. 
femperature appéared to have no effect 
the incidence of laughing, buta de- 
se in temperature was usually accompa- 
xd by an increase in the occurrence of cry- 
ng (-.58 + .07). 


CONCLUS IONS 


From the results of this study some 
general conclusions may be drawn as to the 
value of the technique used and the signifi- 
Sance of the behavior studied. The record- 
ing technique proved to be reliable, since 
four pairs of observers working simultane- 
ously and independently were able to record 
aughing and crying with a high percentage 
' agreement. The technique was fairly re 


able for recording activities associated 
with laughing and crying. 
Laughing was found to be highly social, 
Since children laughed most frequently when 
ssociated with other children or adults. 


| was noted with other members of the 
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| pattern of behavior. 
| high in laughing during the play situations 
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Those children who ranked high in laughing 
seemed to prefer other members of the group 
who exhibited the same behavior. The major- 
ity of the children showed a tendency to 
confine a large proportion of their laughter 
to a few particular children. A large pro- 
portion of the social contacts recorded with 
laughter involved only one individual. The 
older children, however, frequently included 
two or more children in their group play. 
Laughter appears to be a highly consistent 
The children who ranked 


also tended to be consistent in this mode of 


| expression during routine situations, but to 
| a smaller degree. 


Consistency of this be- 
havior pattern was also noted when records 


of the children's behavior were compared with 
| records of their behavior made after a peri- 


od of a year had elapsed. 
Crying was also predominantly social, 
although to a less degree than laughing. The 


| children who cried with great frequency were 
not associated to any marked degree with the 


crying of others. Children who had formed 
marked preferences for one another seldom 
cried when together, although some crying 
group. 
As age increased, laughing increased and 
crying decreased. The popular assumption 
that children tend to cry more frequently 
when their activity is restricted was not 
substantiated by the findings of this study. 
Crying decreased markecly in routine situa- 


| tions such as dressing, eating, or toileting 


| as contrasted to activity during free 


play. 
Tt seemed that a knowledge of the definite 
routine of the nursery school during routine 
activities was conducive to a feeling of sat- 
isfaction and security. There was no in- 
dication that crying was used as a sub- 
stitute for language since there was no 
relation between the amount of language 
and the frequency of crying. There was 
some evidence to show that the children 
who cried tended to have more physical con- 
tacts with other children and to use materi 


| al less frequently than the children who 








| laughed. 
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DISCRIMINATION OF YOUNG CHILDREN 
by 
Harold M. Skeels 
Iowa Child Welfare Research Station 
State University of Iowa 


Form boards have been used rather e6x- 
tensively by different experimenters as a 
means of measuring the ability of children 
of different ages to observe form differ- 
ences and to see the relationship of like 
configurations in block and recess materials. 
Similarly card matching tests have been used 
as measures of form discrimination. 

In a study of form board accomplish- 
ments of preschool children made by the au- 
thor (4) certain geometrical form boards were 
simplified as to number and difficulty of 
forms to be applicable as a test for two- 
year-old children. The data show that num 
ber of errors is sufficiently high at the 
two-year level to rule out the form board as 
being in any sense of the word a measure of 
form discrimination. ‘The fact that the child 
failed to see the relationship between a cir- 
cle block and a circle recess and instead at- 
tempted to place the circle block in the 
square recess does not necessarily indicate 
that the child failed to discriminate circle 
from square. It may simply mean that he is 
not able to see the relationship of like 
forms in different elements (circle block as 
related to circle recess). 

In view of the complex factors involved 
in the use of form boards and card matching, 
an attempt has been made to develop a more 
simple technique by which form discrimina- 
tion as such in young children could be meas- 
ured. After repeated experimentation with 
different types of materials, the form dis- 
crimination boards (later described) involv- 
ing conditioning techniques were found to 
meet the needs satisfactorily. 

Very few studies have been reported 
where conditioning techniques have been used 
in experimental studies with young children, 
especially in the measurement of form dis- 
crimination, 





l. Acknowledgment is made to Dorothy E. Bradbury for her valuable assistance in the preparation of this manuscript. 


Munn (3) has used a conditioning situa- 
tion to study the relation of form to its 
accompanying background. He was interested 
in studying, (1) whether or not shape of 
background on which a form appeared was e6s- 
sential to the accuracy of the discrimina- 
tion of the form, and (2) whether or not it 
was possible to obtain in the young child the 
discrimination of form per se that could 
not be demonstrated in the chick. His sub- 
ject was one child fifteen months old. The 
apparatus was a box with two doors hinged 
from the top. Form configurations to be dis- 
criminated were placed on the doors in such 
a way that either figure or background could 
be changed at will. As a reward for success 
the child was given chocolate. The results 
showed that type of background was not an 
effective part of the stimulation. Changes 
in negative form led to no significant drop 
in accuracy of choice. 

Aldrich (1) has used simple conditior- 
ing as a method of determining relative sen- 
sory discrimination among mentally defective 
children. Ten feeble-minded children rang- 
ing in mental age from one year, fivemonths 
to three years, three months were used. 
Chronological age ranged from three to twelve 
years. Size discrimination was studied. The 
child was required to raise one of two boxes 
differing in size in order to secure the 
reward of food (cooky). Position of boxes 
varied from trial to trial. Eighteen cor- 
rect choices out of twenty was taken as the 
standard for successful conditioning in a 
situation where chance might account for 50 
per cent of the correct choices. Results in- 
dicated that the method proved satisfactory 
in the first discrimination problem with sev- 
en of the ten children. Greater variations 
occurred when reconditioning to a different 
_size was introduced. 
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Fields! (2) study on the development of 
the concept <f triangularity by the white rat 
not only considers in detail the ability of 
the white rat to discriminate form, but also 
evaluates various factors involved in such 
discrimination and their relation to proce- 
dures in conditioning. Results which are 
especially related to the form conditioning 
series of the present study are: (1) Rats 
are able to discriminate one form (triangle) 
from another (various forms); original learn 
ing was to a triangle in a given position 
(apex up). Positional changes of the form 
caused confusion which was overcome in time. 
(2) Variations in areas of figures did not 
destroy the accuracy of discrimination. 

(3) Triangular configurations of negative (cir- 
Cle) forms were successfully discriminated as 
being triangular. (4) Discrimination was es- 
sentially a positive reaction to triangular 
forms rather than a negative reaction to 
other forms. (5) Form discrimination was 
evidenced when figures were white on a black 
background and also when figures were black 
on a white background. 


DESCRIPTION OF FORM DISCRIMINATION 
BOARDS 


The form discrimination boards used in 
this study utilize conditioning techniques to 
measure the child's ability to discriminate 
form. By conditioning is meant the presenta- 
tion of two stimuli at first together (as 
the showing of the form followed by the show 
ing and receiving of the reward) then with 
subsequent trials, the form only, until ase- 
lection has been made. 

Two form discrimination boards were used 
in this form conditioning series. One was 
composed of geometrical forms and the 
of animate and inanimate object forms. 
form boards and blocks were made of kiln 
dried birch. Hard wood was used in order to 
give greater accuracy in dimensions and in 
amount of play. All board surfaces were an 
antique ivory matte finish with recesses and 
blocks of brilliant scarlet. 

The geometrical form discrimination 
board (Figure 1) had four forms: circle, 
square, lozenge, and Maltese cross. This 
board measured 12 7/8 inches square. This 
form conditioning board was similar in every 
way to the form board (Figure 3) later re- 
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Geometrical Form Dis- 


Figure l. 
crimination Board, Form Conditioning. 


ferred to in comparisons of form board per- 
formance as related to form discrimination 
except that, instead of having bottoms in the 
recesses of the form discrimination boarc, 
aluminum cups were placed underneath each of 
the four form recesses. 

The board was so constructed that the 
blocks might be removed from the recesses in 
the same manner as with the ordinary form 
When a block was removed, however, it 
showed the cup container underneath. 

‘he second form discrimination board 
(Figure 2), the object form discrimination 
board, was identical in size with the geomet- 
rical board. It consisted of a frame with 
four square sections which were removable. 
Each of the four sections had one cut-out 
form recess with the block of a similar form 
which fitted into the recess. The object 
form discrimination board was made in four 
sections for two reasons: (1) to permit obd- 
ject forms to be presented "right side up" 
irrespective of the way the board was turned 
and irrespective of the relative position of 
the sections in the board, and (2) to permit 
varying certain se¢gtions of forms while keep- 
ing others constant. 

The four forms include: dog (standing), 
duck, house, and car. Additional sections ‘ 
used include: dog (sitting), chicken, pitch- . 
er, cup, baby, bear, horse, cow, and a form 
with the dog's head and a so-called "meaningc- 
less" body. Each form has a metal cup con- 
tainer underneath. 
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h , 
ranging 
twenty-three 
f the preschool lat 1to! 
Child Welfare Research Stati 
older group with ages from twenty 
montns to forty-six months. 

With the two- and three-year-old chil- 
dren of the preschool laboratories it seemed 
desirable to conduct the conditioning series 
in connection with the daily cooky and sand- 
wich routine. At mid-morning the two-year- 
old children (First Group) receive a glass 

| Of orange juice followed by a cooky. A plan 
was, therefore, adopted whereby each child 
; would come singly to the examining room to 
|} get his cooky from the form discrimination 
| board. In this way all children could be 
| given one trial a day without using more 
table standard consisting of four legs | than twenty minutes time for the entire 
aa frame was constructed to hold the form | group. The three-year-old children (Second 
scrimination boards. Two additional ex- | Group), remaining in preschool all day, re- 
ions for the table legs were made so that | ceive a glass of milk and a sandwich in mid- 
eight of the table frame might be varied| afternoon. Similar arrangements were made 
rding to the size of the child. | whereby each child came to the examining room 
and received his sandwich from the form dis- 
PRESENTAT LON | crimination board. 


Figure 2. Object Form Discrin- 
ination Board, Form Conditioning. 


Forty-one children ranging in age from | Geometrical Form Discrimination Board 
to forty-six months were used as sub- | Preschool Children.- The circle was 
Eight of these children, secured from | used as the first positive stimulus form 


Figure 2. Four Form Four-Unit Board, Geometrical Form Boards. 
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followed by the square, lozenge, and Maltese 
cross. When the child came up to the board, 
it was so placed that the circle was in the 
lower right-hand corner. The examiner then 
raised the circle showing the child the cooky 
and stated, "There is your cooky.” The cir=- 
cle was then replaced and the examiner next 
raised the cross saying, “There is no cooky 
there," simultaneously pointing and pausing 
for the child to see that nothing was con- 
tained in the cup. The examiner then re-. 
placed the cross and similarly raised the 
lozenge and the square stating, "There is no 
cooky there." The examiner then instructed, 
"Get your cooky," pointing to the circle. The 
examiner made certain that the child secured 
his cooky on the demonstration trial. 

At the second trial the board was pre- 
sented with the circle in the same position 
as on the first trial. The examiner merely 
instructed, "Get your cooky." The child was 
then allowed to select only one form. If suc- 
cessful, he took the cooky.and left the room, 
If not, the examiner stated, "No. This is 
where your cooky is." At the same time the 
examiner lifted the circle and showed the 
cooky. With failure the child was not per- 
mitted to get his cooky but told that hemust 
get it in the other roon. a 

For the third trial the board was turned 
so that the circle occupied the lower left 


position. Similarly with the next two trials 


the circle occupied the upper two positions. 
Since the only objective in position change 
was to rule out any tendency to select by 
position, no attempt was made to keep posi- 
tion changes constant for all children ir- 
respective of absences. The positive form 
appeared a relatively equal number of times 
in all positions, being always in a differ- 
ent place from the previous trial (except the 
first trial following demonstration). 


Each child was kept on a positive stim 
lus form until a given standard of success in 


conditioning had been reached. Inasmuch as 
such factors as divided interest, careless- 
ness, and curiosity might account for an oc- 


casional failure with the young child, it was 
thought impractical to set a standard of ten 
consecutive successes. Instead the standard 
was arbitrarily set at eight or more success- 


6s out of the last ten trials. 
When this standard of success had been 
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met, the child was changed to the next posi- 
tive stimulus form (square); the previous 
form (circle) then became a negative forn, 
A demonstration was again given similar tp 
the first. The examiner stated, “Your cooky 
will not be here any more (raising the cir- 
cle block); now it is going to be here (rajs. 
ing the square block)." The remainder of 
the procedure was.as of the first demonstra- 
tion. Similarly, the lezenge and Maltese 
cross became in turn the positive stimulus 
forn. 

Pre-Preschool Children.- Since the pre- 
school children were too old to furnish a 
failure form board group to compare with per. 
formance on the conditioning board, it was 
decided to use some younger children not in 
preschool whose initial form board perform- 
ance was failure or resulted in a sufficient 
number of errors to rule out any evidence of 
form discrimination as’ measured by a form 
board test. The objectives of this compari- 
son were: (1) to determine whether children 
who failed on form boards or made so many 
errors that no measure of form discrimination 
was evidenced were able to discriminate form 
when other factors involved in form board per- 
formance had been ruled out; (2) to determine 
whether, after being conditioned to a specif- 
ic form, the child would see the relationship 
between two similar forms (as a block and its 
similar recess) in the form board situation; 
and (3) to ascertain whether or not there was 
any practice effect carried over from the 
form conditioning situation to the form board 
performance in general. 

Eight pre-preschool children ranging in 
age from fifteen to twenty-three months were 
used in this comparison. 

The older groups of the preschool labo- 
ratories previously described were given only 
one trial per day. This prolonged the learr 
ing period over a considerable length of 
time. With the pre-preschool childrenit was 
thought more economical to give several triak 
in one day and thus complete the condition- 
ing in a minimum number of days. With these 
considerations in mind, the plan of presen- 
tation described below was adopted. 

Only one form was used as a positive 
stimulus. A form was selected for this pur 
pose which.was less likely to be correctly 
placed by mere motor chance in the form 
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bvard situation. The Maltese cross was, 
therefore, selected as the positive stimlus 
form for six of the eight children. The 
other two children were given the lozenge to 
study the e*fect of configurational change 
with position change. Other forms of the 
form board would show the same configuration 
irrespective of the position of the form in 
the board. 
The child was presented with the posi- 
tive stimulus form only in the two positions | 
next to the child in the first conditioning 
unit. Aldrich (1) in her conditioning study 
with idiots, where only two positions were 
involved, changed positions in 100 trials ac- 
cording to the variation found by tossing a 
penny 100 times. This meant that at certain 
times the positive stimulus was in one posi- 
tion as high as five times consecutively. It 
would seem to the writer that such a proce- 
dure with young children might strengthen a 


| 
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position cue rather than the desired form 
cue. 

A modified alternation method was, 
therefore, used. 
tive stimulus form would be alternately to 
the left and to the right. Then fora few 
trials, two consecutive trials would be given 
with the positive stimulus form to the right 
(or left) followed by one trial with the 
form to the left (or right), and vice versa. 
Since the positive stimulus form was always 
in one of the two nearer positions, the re- 
quirement set for a successful indication of 
form discrimination was placed at eleven suc- 
cesses out of the last twelve trials. 

If the child successfully completed the 
conditioning series with the positive stim- 
lus form in the nearer two positions, he was 
presented with the same positive stimulus 
form appearing in all four positions. Here 
again the standard for successful evidenceof 
form discrimination was placed at eleven 
successful trials out of the last twelve 
trials. In some instances where form dis- 
crimination in the nearer two positions 
seemed close to the limen, the examiner used 
an intermediate step in which the board was 
placed on an angle with the child. The posi- 
tive stimulus form then occupied a position 
about halfway from the form in the nearer 
position and that of the regular farther po- 
sition. This was done to avoid possible 


For a few trials the posi-| 





131 


| failure due to such factors as not noticing 


the positive stimulus form in a more distant 
position. If the child was successful with 
the intermediate position, the form next ap- 
peared in the farther position. If he failed, 
a second trial was given in the intermediate 
position before progressing to the farther 
positions. 


Since the object with this group was 


not primarily to determine the relative speed 


at which children conditioned to a positive 
stimulus form, but rather to determine wheth- 
er they could or could not successfully dis- 
criminate form, the number of trials given 
per day was not held constant for all chil- 
dren. Each child progressed according to 
his own tempo. If on a given day a child be- 
came tired or fretful after a few trials, 
work was discontinued for the day. On the 
other hand, if the child was interested and 
contented, more trials were given. After 


| each trial the child was permitted to play 
| in the preschool playroom for a few moments 


before being given the next trial. 

Obviousiy since several trials were 
given in one day, the cooky or sandwich re- 
ward could not be used. Instead a small toy 
was used. If the child was successful, he 
was allowed to remove it and play with it. If 
he failed, he was shown the toy but lost his 
chance to play with it after that trial. A 
large number of differsnt toys were used as 
rewards in order to add an element of novelty 
to the problem. 

Form Board Comparisons.- Three presenta- 
tions of a four form four-unit geometrical 
from board (Figure 3) described in Skeels! 
study (4) were given in conjunction with the 
form conditioning unit. One presentation was 
given immediately preceding the start of the 
conditioning series, a second as soon as the 
observer had reached the standard of success 
required in the nearer two positions, and a 
third when the standard of«success had been 
reached with the positive stimulus form in 
all four positions. 

Two trials were given at each presenta- 
tion. ‘Position of the board was such that 
the form (board recess) which was to be (or 
had been) the positive stimulus form in the 
conditioning series was in one of the nearer 
two positions. Blocks were so arranged that 
the block of the positive stimlus form was 
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also in a nearer position but not next to 

the recess of the same form. Position of 

the board in the second trial was the same 
as that for the first trial. 


Object Form Discrimination Board 

This series was presented only to the 
preschool groups. As soon as a child had 
completed the geometrical form discrimina- 
tion series, he was started on the object 
form discrimination series (Figure 4). In 





Figure 4. Child Looking for kKe- 
ward, Geometrical Form Discrimination 
Board, Form Conditioning. 


Contrast to the procedure of the geometrical 
form discrimination Board, the negative 
forms always remained negative and the orig- 
inal positive form was used with various mod- 
ifications. In the original conditioning 
the standing dog was used as the positive 
stimulus form in conjunction with duck, house 
and car as negative forms. 

Presentation was the same as that de- 
scribed for the geometrical form discrimina- 
tion series with the same group. Eight suc- 
cesses out of the last ten trials constitut- 
ed a satisfactory conditioning to the origi- 
nal positive stimulus form. At that state 
variations were introduced. Each variation 


received only one trial after which the orig- 


inal positive stimulus form and original 
negative forms were presented as a recondi- 
tioning series. ‘ihe purpose of this was to 
reestablish or maintain the original stim- 
lus reward bond which might tend to be brok- 
en down by variations. Reconditioning was 
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continued until four out of the last five 
trials were successes. The next variatio 
was then presented. In presenting variati 
of the positive stimulus form, if failure 
ensued, the examiner would now show where the 
reward was but rather requested the child t 
get the cooky (sandwich) from the other roon,. 
Variations were presented as follows: 


1. Substitution of the sitting dog for the 
standing dog accompanied by the origi- 
nal negative forms--duck, house, and 
car va 

2. Standing dog with substitution of new 
negative forms--cup, pitcher, and 
chicken 

5. Substitution of positive form variation 
(sitting dog) and new negative forms-- 
cup, pitcher, and chicken 

4. Both dog forms and two of the original 
negative forms (Note: This followed 
variation number 3 without an inter- 
vening reconditioning period. This 
was an attempt to see which of the two 
types of positive stimulus forms in- 
volving recency and frequency would be 
selected. Rewards were placed under 
each form.) 

5. Substitution of irrelevant positive 
form (baby) accompanied by original 
negative forms 

6. Substitution of a form made up of a 
part of the positive stimulus form 
(head of dog and "meaningless" body) 
with original negative forms 

7. Standing dog with three other animal 
forms--bear, horse, and cow. 


Care was taken in presenting variations 
that these did not occur on days following 


vacations or absences, which might be credit- 


ed as a cause of failure. 
RESULTS 


Of the forty-one children used on the 
geometrical and object form discrimination 
boards only one failed. In 100 trials that 
child secured a 70 per cent (seven correct 
choices in ten consecutive trials) accuracy 
at several different periods during the 108 
trials which he was given. 

Techniques of conditioning employed 
were applicable at all ages, including the 
youngest child of fifteen months. Children 
readily grasped the idea of selecting a forr 
and finding the reward (toy, sandwich, or 
cooky). 
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eometrical Form Discrimination Board 

Preschool Children.--All but one of 
ne thirty-three children of the preschool 
sroup reached the success standard (eight 
successes out of ten consecutive trials) on 
the first positive stimulus form. Many 
-ildren were successful without taking any 
learning trials. (Learning trials refer to 
trials over and above the ten required for 
the success standard.) The range for the 
group on number of learning trials was from 
9 to 80, with a mean of 7.74 and a standard 
deviation of 15.80. A more representative 
number is that of the median which was 3 
learning trials. 

The ten two-year-old children (mean 
age 26.7 months at time of beginning condi- 
tioning series) and the sixteen three-year-old 
children (mean age 36.5 months at time of 
beginning conditioning series) have been 
compared by age groups: 





Age, 
Yeers 


Learning Trials 
Mean &.D. Median 








id 
2.5 


2 7.70 
3 9.00 


13.28 
18.97 














The number of learning trials seems to 
have very little relation to chronological 
age. The two-year-old children appeared to 
take less learning trials than did the 
three-year-old children. This was further 
evidenced by the correlation with chrono- 
logical age, all ages combined (twenty-three 
months to forty-six months) on thirty-one 
children. Learning trials with chronologi- 
cal age gave a correlation of -.08 + .12,. A 
similar comparison with mental age gave a 
correlation of .00 + .12, Learning trials 
on the first positive stimulus form have 
practically no relationship to either chron- 
ological or mental age. 

During the course of the conditioning 
series twenty-six children met the standard 
of success for the first and second positive 
stimulus forms. Comparisons for all ages 
combined (mean age of 35.58 months) follow: 


Children | Mean | S.D. | Median 


First Form (Circle) 

2 6 | 3.57 | 4.75 | 1.0 
Second Form (Square) 

26 9.77 | 17.38 
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| Taking age groups separately: 





Mean Age, 
Months 


Chil- 


dren Mean S.D. 


First Form (Circle) 


26.14 | 1.29 | 2.05 
36.67 | 4.13 | 5.11 


Median 


Second Form (Square) 

T 7 
| 
| 


26.14 
36.67 


27.29 
3.20 


24.41 
6.65 





Here we have a marked difference between age 
The three-year-old children made the 
change to the new positive stimulus form more 
rapidly than did the two-year-old children. 
With such small numbers of cases, however, 
these differences are merely suggestive. 

Correlations were obtained on this 
group (both ages combined) for the first and 
second forms with chronological and with men- 
tal age as follows: 





sceniameatiaiamaatiteaaniens — . 
cnai- | First Form | Second Form 
dren | r P.E. | r P.E. 


| 
= A 


Mental Age 
26 15 +.15 | -.47 + .15 
i 
Chronological Age 


26 | .25 +.13] -.60 + .09 


a 





The adjustment of a new situation, requiring 
the breaking down of an old positive stimu- 
lus bond and the building up of a new posi- 
tive stimulus bond, appears to be somewhat 
related to both mental age and chronological 
age, whereas, original learning was unrelat- 
ed or slightly inversely so, 

During the course of the conditioning 
series twenty children (three- and four-year- 
olds) completed the geometrical series, hav- 
ing reached the success standard for each of 
the four forms as a positive stimulus form. 
Due to the small number of four-year-old 
children, comparisons have been made only 
on the three-year-old group of fourteen chil- 
dren with a mean chronological age of 37.07 
months. 





a T 
Positive Stimulus | 
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Form — 


First (Circle) 
Second (Square) 
Third (Lozenge) 
Fourth (Maltese 

cross) | 5.24 


Learning Trials 
Mean | S.D. [ Median 
3.14 | 4. i. 
1.92 2 0. 
1.93 1 
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The rise in number of trials for the 
fourth form is rather difficult to explain. 
The fact that all forms had at one time 
been positive stimulus forms may have caused 
some confusion. Interest was waning by the 
time the fourth form was reached. Christmas 
vacation intervened just as several of the 
three-year-old children were partly through 
the fourth form conditioning. These chil- 
dren required more learning trials after 
the vacation although the general tendency 
of time lapses seemed negligible. 

Children varied in the speed of prog- 
ress made on the four positive stimulus 
forms. One child, F693, required only five 
learning trials for thé first positive stim- 
ulus form and seventy-three trials for the 
second positive stimulus form, Failure 
choices were consistently that of the first 
positive stimulus form, The same child re- 
quired no learning trials for the third 
form. Time did not permit the child to com 
plete the fourth form conditioning. Another 
child, M639, required eleven learning trials 
on the first form, but made the change to 
subsequent positive stimulus forms with only 
two learning trials for the third form. In 
some cases, Mo85 for example, success was 
reached without learning trials until the 
fourth form, ' 

An analysis of total errors made by the 
group following the introduction of the sec- 
ond positive stimulus form showed that, of 
the total number of errors made, 75 per cent 
were those of a perseveration in the selec- 
tion of the previous positive stimulus form, 
This furnishes further evidence that chil- 
dren definitely did discriminate form, 

The position of the positive stimulus 
form in relation to the number of errors 
made was studied to ascertain the effect of 
position on performance, All comparisons 
were made as of the position of the posi- 
tive stimulus form. Position I is that 
position of the board in which the positive 
stimulus form appears in the lower right 
corner, Position II in the lower left, Posi- 
tior. III in the upper left, and Position IV 
in the upper right. The following tabula- 
tion shows the percentage of errors made in 
form selection when its positive stimulus 
form occurred in each of the four posi- 
tions: 
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Positive Stim- | Percentage of Errors _ 


ulus Form Two Years Three Years 


eR —E——— —_ 


Position I 19 16 








Position II 16 22 
Position III 33 32 
Position IV 31 29 














Both groups made a higher percentage of 
errors when the positive stimulus form ap- 
peared in the upper positions which were 
farther removed from the child. In another 
comparison the two upper positions,were con- 
sidered together as a unit and the two lower 
positions were taken together as another 
unit. Comparisons of the positive stimulus 
form in the upper positions and lower posi- 
tions show that of the total number of er- 
rors with the two-year-old children 65 per 
cent occur when the formwas in the upper 
positions, and only 35 per cent when it ap- 
peared in the lower two positions. With 
three-year-old children 62 per cent of the 
total number of errors were made when the 
positive stimulus form appeared in the upper 
positions, and only 38 per cent when it  oc- 
curred in the lower positions. 

Left and right comparisons have been 
made by combining the ‘errors for the two 
positions on-the left side (Positions II 
and III) against errors for the right side 
(Positions I and IV). With two-year-old 
children 49 per cent of the total errors oc- 
curred when the positive stimulus form was 
on the right side, and 51 per cent when the 
positive stimulus form was on the left side, 
A different relationship occurred for the 
three-year-old children. With the positive 
stimulus form on the right side, only 46 per 
cent of the total number of errors occurred, 
whereas 54 per cent occurred when the posi- 
tive stimulus form was on the left side. 
Little difference occurred from left to 
right for two-year-old children, but for 
three-year-old children fewer errors were 
made when the form occupied positions on the 
right side. 

Other studies on the same children have 
indicated that the two-year-old group was 
ambidextrous and that the three-year-old 
group was predominantly right-handed. This 
difference may, therefore, be due to handed 
ness. Both groups show consistent tendencié 
to make more errors when the positive stimu 
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rorm was in the most distant positions (up- general, once the conditioning had been 
per position). built up with the positive stimulus form in 
comparison of Performance on Form the nearer two positions, this carried over 
soards and Form Conditioning of Children Be- | for the two farther positions without addi- 
low Two Years of Age.—In order to make a tional learning trials. If, in the second 
4irect comparison between a form board fail- | conditioning with positive stimulus form ap- 
ire group and performance on form condition- | pearing in all positions, the success stand- 
, a group of eight pre-preschool children | ard had not beer reached in six or eight 
were given a four form four-unit geametrical | learning trials, the examiner did not con- 
form board (Figure 3) described by Skeels tinue the series longer. Children whose 
4), They were "conditioned" to a positive form discrimination on the discrimination 
stimulus form on the geometrical form dis- board broke down when the positive stimulus 
crimination board. These eight children, form was included in the farther positions 
four boys and four girls, ranged in chrono- were not given the third presentation on the 
logical age from fifteen to twenty-three form board, 
months. Mental ages ranged from seventeen The following facts were observed: 
to thirty-five months. (1) No evidence of form discrimination was 
Three presentations, two trials each of | shown by performance on any of the form 
the four form geometrical form board, were board presentations. Performance was large- 
given: one preceded form conditioning, one ly made up of incompletes and failures. 
followed successful discrimination of the Where successes occurred numbers of form er- 
positive stimulus form in the nearer two po- | rors indicated a lack of ability to see re- 
sitions, and one followed successful dis- lationships of blocks to recesses, 








(2) There 


crimination with the positive stimulus form seemed to be no improvement on form board 

appearing in all positions, performance after experience with the form 
11 children were successful in meeting iscrimination board. (3) Little or no 

the standard for success (eleven successes practice effects were evidenced with repeat- 


out of twelve consecutive trials) on the ed presentations of the same form board. 
rceometrical form discrimination board when An analysis of form errors, made on at- 
the positive stimulus form was presented in tempted placements of the form which was used 
the nearer two positions. Only two children | as the positive stimulus in the form dis- 
failed to reach the success standard when crimination board, showed no decrease in 
the positive stimulus form was later includ- | later presentations following form discrim- 
ed in all four positions. Learning trials ination practice on the conditioning series. 
required for reaching the success standard In the first presentation the positive stim- 
are given by child in the following tabula- ulus form was used in fourteen trials with a 
tion: total of twenty form errors; in the second 
presentation it was used in fifteen trials 
Learning Trials with a total of twenty-six errors; and in 
Child ‘o> | Required __ the third presentation it was used in twelve 
Months Nearer All Po- 
Restttane| ahtions trials with twenty-four errors. 


po 4 


wicl is : A further comparison was made with 
F1Ce 18 | first attempts at placement of the form used 
F1C2 18 as the positive stimulus. Record was made 
wic4 19 of the first placement or attempted place- 
MICS 19 | ment in each trial of each presentation. In 
ae a the first presentation (two trials for each 
F771 2% © | of the eight children or sixteen total 


trials) only one correct placement result- 
With the positive stimulus form in the ed. In the second presentation (represent- 


nearer positions, learning trials required ing sixteen trials) one correct placement 
ranged from two to twenty-nine with very and one attempted correct placement occurred, 
little relation to chronological age. In In the third presentation (representing 
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twelve trials) only one attempted correct 
placement was made. Chance would account 
for more than the number cited. 

A further comparison was made between 
the form board and the conditioning board 
performance in relation to the first block 
that the child picked up when making form 
board placements. In the first presenta- 
tion the positive stimulus form was_~ the 
first block to be picked up five times in 
sixteen trials. Since there were four blocks 
from which to choose we would expect this 
result from chance. In the second presenta- 
tion the positive stimulus form block was 
the first to be picked up twelve out of six- 
teen trials. In the third presentation this 
block was first eleven out of twelve trials. 
Discrimination of the positive stimulus form 
as such carried over to the form board situ- 
ation, bringing about a first choice of this 
form. However, this did not carry over to 
block placements; the child was as likely as 
not to try his positive stimulus form ina 
different form recess. 


Object Form Discrimination Board 

The problem situations of the object 
form discrimination board were arranged for 
the purpose of studying some factors relat- 
ed to the learning involved in the condi- 
tioning techniques employed. The object 
form discrimination board was so construct- 
ed that changes could be made (1) in the posi- 
tive stimulus form (the form associated with the 
reward), and (2) in the negative stimulus 
forms (forms associated with the absence of 
rewards). These changes could be made sep- 
arately or simultaneously depending on the 
aim of the specific problem. 

Original conditioning was with the dog 
(standing position) as the positive stimulus 
form accompanied by the three negative forms 
--duck, house, and car. Children were start- 
ed on the object form discrimination board 
as soon as they had been conditioned to the 
fourth positive stimulus form of the geomet- 
rical form discrimination board. All of the 
children that were started on the geometri- 
cal board did not participate in the prob- 
lems of the object board. Of those who did 
start, not all completed the tests before 
the end of the school year. As problems 
progress, of course selection takes place, 
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If the series could have continued (indefi- 
nitely) until all children completed the 
tests, results would be more comparable, 

Twenty-three children were conditions 
to the original positive stimulus form 
(standing dog). Twenty-two reached the 
standard of success (eight correct choices 
out of ten consecutive trials) within twenty 
or less learning trials. One child had 
reached the standard in thirty-three learn- 
ing trials. Learning trials by age groups 
and combined for the nine three-year-old 
children (mean age 36.44 months at the be- 
ginning of this series) and the thirteen 
four-year-old children (mean age 45.92 
months) are as follows: 














Age; Mu | Standard a4 
Years | "°°" | peviation | M°**8" 
3 4.11 | 6.62 | 1 
4 1.69 | 3.50 | 0 
Both | 2.24 | 4.88 | 0 

| 





Number of learning trials for three-year-old 
children on this discrimination board was 
about half that for the first formof the 
geometrical form board. Practice from the 
first discrimination board may account for 
the differences. 

Correlations between number of learn- 
ing trials and mental and chronological age 
based on twenty-one children, thirty to 
fifty months of age, show practically no 
relationship to chronological age but some 
relationship to mental age. (Correlation 
of learning trials with chronological age 
was -.17 + .15, with mental age -.46 + .12.) 
Correlation with mental age is similar to 
that obtained for the second positive stimu- 
lus form of the geometrical form discrimina- 
tion board. 

Following the original conditioning to 
the standing dog form, seven problem varia- 
tions were presented with intermittent re- 
conditioning trials using the original forms, 
With a change of the form of the dog, only 
two of the twenty-three children made wrong 
selections, When new negative forms were 
introduced with the original standing dog, 
all but five children out of twenty-one made 
correct selections. Fewer children failed 
when changes were made with both positive 
and negative forms than when changes were 
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made on negative forms alone; the differ- 
ences were small, however. This is prob- 
ably accounted for by the fact that this 
double change occurred following an earlier 
presentation of each change singly. When 
both positive Stimulus forms were presented 
together, the standing dog being the most 
frequent positive stimulus (frequency) and 
the sitting dog being the most recent posi- 
tive stimulus (recency), one-half of the 
children selected the former and one-half 
the latter. With the removal of the posi- 
tive stimulus form and the substitution of 
an irrelevant form with the original nega- 
tive forms, 80 per cent of the children made 
correct choices. 

Little difficulty was encountered when 
the partial positive stimulus form embodying 
head of the original stimulus and an 
angular (supposedly "meaningless") body con- 

figuration was presented with the original 
negative forms. The greatest amount of con- 
fusion resulted when three animal forms 
(bear, horse, and cow) were presented with 
configurations similar to that of the posi- 
tive stimulus form. Only 67 per cent of the 
children made correct selections when simi- 
lar forms were presented together. 


SUMMARY AND CONCLUSIONS 


A series of two form discrimination 
boards involving the use of conditioning 
techniques were used in the measurement of 
form discrimination in the young child. One 
form discrimination board made use of geo- 
metrical forms and the other of forms of 
animate and inanimate objects. Comparative 
performance on a similar geometrical form 
board was evaluated in terms of form dis- 
crimination as evidenced in the form condi- 
tioning series. Forty-one children ranging 
in age from fifteen months to forty-six 
months were used as subjects. 


The results may be summarized as fol- 
lows: 


1. The use of conditioning techniques 
with the form discrimination boards proved 
adequate as a measure of form discrimination. 


2. Ability to discriminate the forms 
at all age levels was evidenced by perform- 
ance on the form discrimination boards, 
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3. Genetically the ability to dis- 
criminate form seemed to appear before the 
ability to see the relationship between two 
units of the same form, 

4. No evidence of form discrimination 
appeared on any of the form board presenta- 
tions with the pre-preschool group. 

5. Practice on the form discrimination 
board did not affect subsequent form board 
block placements. Experience with the posi- 
tive stimulus form in the form discrimina- 
tion board brought about more frequent ini- 
tial selection of that block form for at- 
tempted placement. 

6. Once a bond had been built up be- 
tween a stimulus form and a reward, certain 
modifications of the problem unit could be 
made without breaking down this bond. 

7. Association between form and reward 
appeared to be made up of both "positive 
stimulus with reward" bonds and "negative 
stimulus without reward” bonds. In the ab- 
sence of the positive stimulus form, chil- 
dren made selection on a basis of negative 
forms, 

8. Negative forms with conficurations 
similar to the positive stimulus form caused 
more confusion than did changes in configura- 
tions of positive or negative forms or both 
in which dissimilarity still existed. 
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MOTIVATION OF YOUNG CHILDREN: 
THE CONSTANCY OF CERTAIN BEHAVIOR PATTERNS} 


by 


Harold H. Anderson and 
Ruth Sloan Smith 
Iowa Child Welfare Research Station 
State University of Iowa 


This study reports a retest of 102 chil- 
dren tested three years previously on the 
Chase (2) motivation hand dynamometer. The 
purpose of Chase's investigation was "to 
obtain data on the relative effectiveness of 
a number of different types of external in- 
centives which have been given under con- 
trolled and experimental conditions with 
four comparable groups of children ranging 
in age from two to eight years." (2, p. 31) 
These groups were designated by the letters 
A, B, C, and D, respectively. 

Rach child was given three series of 
strength tests at intervals of one week on 
a hand dynamometer devised especially for 
the Chase study. Each series consisted of 
seven trials on the strength test; only the 
scores of the last six were used in the 
computations. In the first test, Series I, 
the children in all groups received the 
same instructions with no knowledge of re- 
sults, the recording apparatus being con- 
cealed behind a screen. 

In Series II, given one week after the 
first, a separate procedure was followed for 
each of the four groups. Group A, known as 
the control group, was given for the first, 
second, and third weeks the same procedure 
with no knowledge of results. Individuals 
in Groups B, C, and D, irrespective of their 
performance scores, were made to believe the 
second week (Series II) that through their 
efforts they had succeeded in ringing a bell 
which had actually been rumg from a button 
pressed at the appropriate moment by the ex- 
perimenter’s foot. Group B, following the 
success on each of the seven trials, was 





given a mere repetition of the instructions: 
"I want you to try again. When I say 'ready 
squeeze,' I want to see if you can make the 
bell ring. Ready, squeeze." Following the 
success on each of the seven trials, Group 
C was praised in the language and manner de- 
scribed by Chase (2, p. 67). Group D, fol- 
lowing the success on each of the seven 
trials, was given a reward in the form of a 
gold star which had been promised on the conr- 
dition of ringing the bell. 

During the third week the tests and 
situations in Series III were given. Each 
child in Group A, as stated, received the 
same control-motivation as was given in Se- 
ries I and Series II, that is, no knowledge 
of results and a mere repetition of instruc- 
tions. Individuals in Groups B, C, and D, 
irrespective of their performance scores on 
the seven trials of this series, were led 
to believe that they had failed to ring the 
bell. Group B was given a repetition of in- 
structions as in Series II after failure to 
ring the bell on each of the seven trials. 
Following each of the seven successive fail- 
ures, Group C was reproved as described by 
Chase (2, p. 68). Each child in Group D, 
after each respective failure, was supposed- 
ly punished by having a red button cut off a 
paper "gingerbread boy" which had previously 
been given to him with the warning that the 
experimenter would be obliged to cut off 4 
button each time he failed to ring the bell? 

The tabular form on the following pace 
will give a more concise presentation of 
the plan for the various motivational situa- 
tions according to groups of children and 





1. Acknowledgement is made to Dorothy E. Bradbury for her valuable assistance in the preparation of this manuscript. 
2. See Chase (2, p. 68) for complete directions and procedure in giving the three experimental test presentations. 
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a part of the Chase study, all chil- | 
n were given an additional perforation 
to determine the relative amount of | 
carry-over effect from one motivated task tx 
another. The perforation test will not 
jiscussed, since it was not used in the | 
present study. | 
Chase had a number of specific ques- 
tions which she set out to answer (2, p. 31). | 
The answers based on the findings of the 
tudy may be summarized briefly as follows: 


test 


be 


Some motivation is more 
control motivation for the performance 
of a task irrespective of whether the 
additional motivation be success or 
failure. 

The chances are that some motivation in 
addition to success is more effective 
than merely asking the subject to re- 
peat a performance in which he has been 
successful. 

It is highly probable that some motiva- 
tion in addition to knowledge of fail- 
ure is more effective than merely re- 
quiring the subject to repeat the task. 

The chances are that success-reward is 
more effective than success-praise al- 
though the difference between group 
means for the two is not statistically 
significant. 

Failure-reproof and failure-punishment 
are about equal in effectiveness, the 
group mean for failure-reproof being 
insignificantly higher. 

Performances average significantly 
higher under conditions of failure- 
repetition than under success-repeti- 
tion. 

The performance of the subjects was sig- 
nificantly higher when they were re- 
proved for failure than when they were 
praised for success. 

The chances are that failure-punishment 
is more effective than success-reward. 


effective than 
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> motivation in addition to 
to be more effective than 
cess-repetition? 

Does some motivation in addition to 
failure tend to be more effective 
than failure-repetition? 

Does success-reward tend to be 
effective than success-praise? 
Are failure-reproof and failure- 
punishment about equal in effective- 

ness? 

Is failure-repetition significantly 
more effective than success-repeti- 
tion? 

Is failure-reproof significantly more 
effective than success-praise? 

Does failure-punishment tend to be a 
somewhat more effective motivation 

han success-reward? 


suc- 


more 


APPARATUS 


The apparatus used in this study was 
the original motivation dynamometer which 
was devised for and used in the Chase study 
of motivation. A description together with 
photographs of the dynamometer are given in 
the Chase study (2). 

The dynamometer was devised to serve 
two purposes: (1) to enable the experimen- 
to obtain a record of the amount of 
force exerted by the child in squeezing the 
levers, and (2) to control the apparent re- 
sults of performance seen by the child. A 
main water system and lever system operated 
by the child served the first; the secondary 
water system and the train system operated 
by the experimenter served the second pur- 
pose. 

The child squeezed two levers, one of 
which was movable and the other stationary. 
The stationary lever, however, was adjusta- 
ble so that the distance between the hand 


ter 
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grips could be adapted by the experimenter 
to the size of the child's hand. As the 
lever moved, it squeezed a rubber bulb in 
the main system, forcing red colored water 
through rubber tubes to an upright glass 
tube on the side of the apparatus visible 
Only to the experimenter. The height of this 
column of water could be read from a paper 
meter scale placed behind the tube. By means 
of a one-way valve which prevented the wa- 
ter from going back through the top of the 
bulb and by a stopcock which kept it from 
returning from below the bulb, the liquid 
was maintained at its highest level while 
the score was being read. By opening the 
stopcock, the water column was permitted to 
flow back out of the glass tube and refill 
the lower end of the bulb for the next trial. 
When it was necessary in the experiment 
for the child to believe that he was suc- 
ceeding or that he was failing, he was shown 
the performance in one of two ways. The 
first consisted of the water system operated 
by the experimenter with a rubber bulb con- 
cealed beneath the table and an upright glass 


tube visible to the child and to the experi- | 


menter. The second consisted of a train 
mounted on a movable lever which permitted 
it to run in an are along a track. The 
lengths of the track and the upright glass 
tube were approximately equal. 

Chase used these two methods, the wa- 
ter system for success and the train system 
for failure, because she believed a change 
in the appearance of the apparatus would re- 
duce the carry-over from the situation of 
success to that of failure. When the child 
was to have no goal and no knowledge of re=- 
sults, as in control-motivation, the train 
system was removed and the post supporting 
the two upright glass tubes was covered by a 
cardboard screen. Under all conditions, the 
child squeezed the hand levers forcing liq- 
uid into the back tube which was always vist- 
ble to the experimenter. 

An adjustable chair and arm rest made 
it possible to adjust for distance between 
chair seat and floor, for length of arm 
from shoulder to elbow, and from elbow to 
wrist. A strip of soft chamois skin was 
drawn across the arm and fastened on the out- 
Side of the elbow rest to keep the child 
from lifting his elbow. ‘The arm rest was 
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} 


| used only on the right-hand side of the chair 


| in the retest. 


An important modification of the apps- 
ratus made for the present investigation was 
the attachment of a heavy coil spring, 1+ 
inches long and 3/8 of an inch in diameter, 
to the movable lever at a point near the 
fourteenth hole and between the fourteenth 
hole and a block of wood which acted as a 
backstop for the lever. This addition was 


| adopted to increase the tension on the lev- 


| 
| 
} 
| 
| 
} 





ers in order to make the task sufficiently 
difficult for the oldest children to be test- 
ed. The effect of this spring is to in- 
crease progressively the difficulty of per- 
formance from the easier to the harder holes, 
When the fulcrum is placed towards the end 
of the lever nearest the handgrips, the 
point on the lever where the spring is at- 
tached must move through a wider arc. Hence, 
the spring has greatly increased the dif- 
ficulty on the hardest holes. When the ful- 
crum is placed in the holes near the spring, 
this point on the lever at which the spring 
is attached moves through a much narrower 
arc. On the easier holes the difficulty of 
the task has been affected very little, and 
the apparatus can still be used to test 
young preschool children. The change in 
difficulty from hole to hole, due to the ad- 
dition of the spring, is registered in the 
calibration of the apparatus. 

A small piece of wood was glued in 
front of the backstop for the movable lever 
so that at all times the lever was touching 
the rubber bulb and was exerting initial ten- 
sion on the spring. 

Since stronger children would be pull- 
ing on the movable lever in the retest, it 
was felt necessary to reinforce the lever in 
some way. This was done by screwing to the 
top of the lever a piece of strap iron or 
sheet metal which had bored in it corresponé 
ing fulcrum holes. 

The calibration of the dynamometer was 
done in essentially the same manner as by 
Chase. In this study two spring balance 
scales registering in kilograms were arranged 
to pull horizontally at a certain point on 
the handgrip of the movable lever. Readings 
were secured on a given hole when the liquid 
was at 10, 20, 30, 40, 50, 60, 70, 80, 85, 
and 90 cm. The fulcrum was moved to each 
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in turn and two sets of readings were present study made by Chase on the 
.. During the three weeks when tests jects were repeated as thousth Chase had had 
in the first part of the | only these 102 selected subjects in the 
wa and the last part of the |first place. ‘The scores and computations on 
owa calibrations were | the 102 children are referred to in this re- 
f-week of test-| port as the "selected Chase subjects." ihe 
iratus to tne other | scores and data obtained in the retest of 
Calibration was made at the end of these same 102 children are called "Smith re- 
ries during tre toree weeks when all | test subdjects."2 
fr. At the end Table I shows the mean age and range 
entire testing period the three sets |in age in months according to the sex and 
aired readings on ea hole for the first | motivation groups of the 102 selected Chase 
ree weeks in [owa City were averaged for subjects. Similar data are also given in 
10 cm. of distance for each hole. Like=- | the table for the same children when tested 
e, the correspondiry three weeks! read- | by Smith because the differences in means 
at Ames were combiied in one calibra- and ranges between the Chase and Smith tests 
on, and those secured during the second are not quite constant. Chase tested her 
ree weeks in Iowa City were averaged to sudjects over a longer period of time than 
third calibration. The three sets of he six weeks used by Smith. Most of the 
alibrations were then called Calibrations I, | subjects were from thirty-eight to forty 
[, and III respectively. The mean kilogram | months older when given the retest. The ages 
re for each tenth centimeter for each hole | of the children were calculated to the near- 
was plotted, and the points for the differ=- | est month as of the day of the test in Se- 
é centimeter heights were joined by acurve | ries I. 
moothed by inspection. A separate curvewas | On the Chase tests the mean ages of the 
ade for each hole used in the tests. four respective groups ranged from 65.66 
Kilogram values were substituted on the | months in Group C to 68.50 in Group B. A con- 
riginal score sheets by reading the centi- | parison can be made between the 102 selected 
eter score and finding its equivalent in Chase subjects and the 213 Chase children by 
kilograms from the curve for the correcthole | referring to Table I in the Chase monograph 
on the appropriate calibration. |(2, p. 72). Among those not available for 
retests were a larser proportion of the 
SUBJECTS OF CHASE STUDY AND | younger children. Also, in the selected 
RETEST | Chase groups, the boys outnumbered the girls 
|in greater proportions than they did in the 
Chase studied originally 213 subjects | larger groups originally tested by Chase. 
h she matched for mean age, age range, | The general plan of testing was the sanie 
scores, and standard aeviations in the |as that used in the Chase study except that 
controle-motivation situation and divided the perforation test was not given. 
about equally as to numbers in the four re- A strobophotographic record of the 
spective motivation groups. Of these 2l voice in giving instructions in control- 
subjects, 102 were found in the Public motivation and in success-praise, together 
Schools of Ames, Iowa and in the University | with an aluminum disc phonograph record of 
Elementary School, Iowa City, Iowa three these instructions, is on file at the Iowa 
years later. They were given retests in all | Child Welfare Research Station. The strobo- 
three series of the same motivation group in | photograph gives a diagram of pitch, in- 
which they were originally placed by Chase. | tensity, and tempo of the voice. 
The scores of these 102 subjects on the orig- 
inal Chase records were sorted out and tabu- 
lated. From these tabulations all of the 
computations and analyses pertinent to the 


was done in 





1. The retests were all given by Ruth S. Smith. Harold S. Carlson and La Verne Driver, research assistants at the Iowa 
Child Welfare ResearchStation, were the observers. 








* ot asa a a 


bn 


MAR 
open gue 
ie 


ta ee 


i 
: 
: 





i4. JOURNAL OF EXPERIMENTAL EDUCATION Volume II, No, 


CHILDREN, MEAN AND RANGE 





* «6 


TABLE I 


N AGE IN MONTHS BY SEX AND MOTIVATION GROUPS IN 


FRIES I FOR THE 102 SELECTED CHASE SUBJECTS WHO WERE RETESTED BY SMITH AND FOR 
FORTY-NINE BOYS AND GIRLS TESTED ON THE SAME FULCRUM HOLE OF THE DYNAMOMETER 
IN ALL SERIES RESPECTIVELY BY CHASE AND BY SMITH 




















Selected Chase Smith Retest 
Selected Chase | Smith Retest (Tested on (Tested on 
(Entire Group) | (Entire Group) : Same Ful- Same Ful- 
ex Chil- Chil- crum Hole) ecrum Hole) 
dren | : | - _ dren a nh aE es ee os he = ie 
Age, Months | Age, Months Age, Months Age, Months 
Mean Range Mean Range Mean | Range Mean | Range 
Group A 
; ; ; oa ial me gon ccnsceneypetcrtetenat 
Boys 13 67.3 |38 to 83 105.7) 76 12 10 66.1/38 to 83 104.3) 76 to 109 
Girls J 66.2 |42 to 92 104.6} 80 132 3 66.0/55 to 72 | 103.3) 92 to les 
Boys and 
rating 22 67.2|38 to 92 | 105.1/| 76 132 13 | 66.1/28 to 83 | 104.1/ 76 to lee 
Group B 
Boys 18 66.6 |43 to 94 /|104.6/ 81 133 3 | 65.1145 to 73 | 102.2] 83 to llo 
Girls 10 | 71.9 (164 to 96 |109.7/101 135 6 68.2\64 to 72 |} 104.8 |101 to 109 
Boys and | | } 
nce 28 68.5 |43 to 96 |106.4/ 81 125 15 66.32/45 to 72 | 103.2| 83 to 1lo 
Group C 
Boys | 18 | 67.5/%4 to 92 |106.0]84 to 132 5 | 67.2/62 to 73 | 104.2] 99 to 110 
Girls 3 62.0 |29 to 73 | 99.9] 68 112 4 70.5|64 to 73 | 107.8 |102 to 110 
Rovs a } 
ggg Ee 65.7 [29 to 92 |104.0 68 to 132 9 | 68.7/62 to 73 | 105.7/ 99 to 110 
u s | j 
Group D 
Boys 15 | 66.2|21 to 79 |1loe.7|70 tollo | 7 «| 71.1/63 to 79 | 106.3 |100 to 1lo 
Girls 10 | 71.1 [58 to 95 |109.5| 97 124 5 | 68.2|/63 to 73 | 106.8 {102 to 112 
Boys and Boa | ' > | | | ; 
Girls | 2° | 68.2 /31 to 95 | 105.4) 70 to 134 12 | 69.9|63 to 79 | 106.5 |100 to 11? 
paar 7 = oe See a a | | ae a ee ae = | — 
Combined Groups 
Cina: PEs eae | eer | T eile, dT Seman GEES: Tae 
Boys 64 | 66.8 |31 to 94 | 104.6) 70 to 133 31 67.1/38 to 83 104.1] 92 to 112 
Girls 38 68.0 29 to 96 |106.1/68 to 135 | 18 | 68.3/55 to 73 | 105.8| 76 to 122 
Boys and | | | | 
Girls 102 67.2 |29 to 96 |105.2)68 to 135 | 49 | 67.6/38 to 83 | 104.7) 76 to 122 
- i DS) ME ie: Sea Segeenare Sees wees: eee | 





ANALYSIS OF EXPERIMENTAL RESULTS 


Comparison of Selected Chase Subjects With 





Entire Group 


In presenting the experimental findings 


of this study, a comparison is first made be- 


tween the 102 selected Chase subjects and 


the entire Chase group of 213 children. 


Table II presents for the 102 selected 





Chase subjects according to the numbers of 
children, mean scores, standard deviations, 
and coefficients of variability together 
with their respective probable errors. A 
comparison of these figures, which were con- 
puted from the Chase original record blanks, 
with Table IV of the Chase Monograph (2,p.86 
shows that the means and probable errors of 
the means are practically all higher for the 





aa RD tat 


ate 





LO 


Lz 





SR een eS ae a ee 


MEANS I 


N KILOGRAMS, STANDARL 


£ 
OF VARIATION BY 


H. H. Anderson and R. S. Smith 


TABLE II 
DEVIATIONS OF SCORES AND COEFFICIENTS 
GROUPS AND SERIES FOR 102 SELECTED CHASE SUBJECTS 


AND 102 SMITH 


Waki via 


RETRCT crmrreenre 
RETES a & BJECTS 





= 3.4 
Probable 


Probable Coeffi- Error of 
" Probable Stand- Error of cients Coeffi- 
— Chil- Mean Error ard De- Standard of Vari- cient of 
dren of Mean viation Deviation ation Variation 
Selected Chase Subjects 
I 22 7.32 44 2.96 - 30 40.42 3.19 
31 28 6.82 eon 2.54 0 ke 237.24 79 
7 27 7.48 235 2.73 okt 5.16 61 
I 25 7.16 oot Belt 226 48.69 4.21 
ATI 22 6 .86 43 3.0% ol 44.05 Def 
II 28 6.57 39 5 28 59 .60 
I 27 9.07 44 3 231 6.8 8 
I 25 9.7£ 242 2.09 230 1.79 24 
AIII 2E 6.09 .40 76 28 15.3% .48 
Ill 28 9.58 44 3.44 31 25.9] 6: 
III 27 10.33 242 3.21 230 1.16 -l 
Lik Ze 10.40 -90 3.71 ede 35.67 8 
Smith Retest Subjects 
22 11.90 2 SE 3.8% eo9 $2.1 Aro) | 
BI 28 11.04 oon 2.48 o23 22.52 ol! 
I 27 12.88 47 Py 34 3.AZ 41 
DI 25 12.88 46 5. ST 3% 6. i 6 
ATI 22 11.27 59 4.09 0458 ~20 4.1 
II ©3 14.04 42 ede - 30 ‘ 78 5209 
SII 14.19 6% +.80 44 3.80 44 
DII A 15.36 52 -90 Ty | 25.35 2.54 
\III LL 12.35 oor er ool ». 26 2.36 
BIII 8 15.006 45 - 56 0 Ok 25.7% 09 
cIII 17.19 47 3.66 04 Te 2.02 
DIII 26 17.16 -50 ot 26 £1.65 2.1 





selected Chase subjects. No doubt, this is 
accounted for in part by the fact, mentioned 
previously, that it was not possible to in- 
clude in the selected Chase group propor- 
tionately as many girls or young children as 
were included in the entire Chase group. A- 
art from this difference there are certain 
Similar tendencies observable. The four 
groups are more comparable with each other 
in mean scores in Series I. 
variation, higher in the entire Chase 

group, are relatively highest for all series 
in the control Group A both for selected 
Chase subjects and for the total number of 
213 Chase cases. Other group comparisons 
Will be made from subsequent tables. 


The coefficients | 


In Table III is given the reliability 
of differences of means and standard devia- 
| tions of groups in Series I, II, and III. 

[Ihe formula used for computing the probable 
| error of the differences is taken from Gar- 
| rett (3, p. 133): 


| P.E. = 4/ P.E.* + P.E.* 

| P (airf.) | (av. 1) av. 2) 

| 

| These ficures for 102 selected Chase sub- 





h 

ects are comparable to those given by Chase 

n Table III (2,pp. 77-78). In Series I, 

here all children were given control-motiva- 

| tion with no knowledge of results, the 
groups are comparable, the critical ratios 

| generally being similar or smaller for the 
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TABLE III 


RELIABILITY OF DIFFERENCES OF MEANS AND STANDARD DEVIATIONS OF GROUPS IN 
SERIES I, II, III, I AND II, II AND III, AND I AND III FOR SELECTED CHASE 
AND SMITH RETEST SUBJECTS 





AI* 
AI 
AI* 
BI 
BI 
cr 


AII 
AII 
AII 
BII 
BII 
CII 


AIT! 
AIII 
AITI 
BIII 
BIII 
CII! 




































































Comparison Comparison of 
of Means Standard Deviations 
Ratio of Ratio of 
Group Differ- Differ 
Probable ence to Standard Probable ence to 
Mean Error Probable Devia- Error Probable 
Differ- of Dif- Error of tion of of Dif- Error of 
ence ference Difference Difference ference Difference 
Selected Chase Subjects 
(Entire Group) 
(102 Children) 
Series I 
| <1 | cx t ase 1 
and BI .50 | 54 | 94 .42 | 38 1.11 
and CI* 16 55 | -29 | 223 -39 59 
and DI 16 57 | 28 -19 | -40 48 
and CI* .66 48 | 1.38 -19 | 34 -56 
and DI* 34 -49 .69 -23 35 | .66 
and DI 32 51 63 | .04 36 | 11 
Series II 
; . SAR , a. 
and BII* 1.71 58 | 2.95 | 03 41 | 07 
and CII* 2.21 62 | 3.56 | 32 | 43 74 
and DII* 2.86 60 | 4.77 | .07 430 .16 
and CII* 50 so | 85 29 41 71 
and DII* 1.15 | 57 | 202 | 4 060 | wk 10 
and DII* .65 61 | 1.07 ‘| .25 .43 58 
Mi a as wie | eiciiaadbiadtiment icenncunitia — Te ee a ee 
Series III 
ee Oe T a” Ca T T 
and BIII* 3.49 60 | 5.92 .68 | 42 1.62 
and CIII* 4.24 58 | 7.43 45 | 41 1.10 
and DIII* 4.31 64 | 6.73 .95 | 45 2.11 
and CIII* 75 61 | 1.25 -23 | -43 | .53 
and DIII* .B2 .67 1.22 227 | 46 0~Cd .57 
and DIII* | .07 .653 | ell .50 | .46 | 1.09 
Series I and II 
and AII .46 17 | 2.70 06 .12 .50 
and BII* 1.75 -26 6.73 51 -19 2.83 
and CII* 1.59 -30 5.30 -61 21 2.90 
and DII* 2.56 | 225 10.24 -32 18 1.78 
—— —— o = — 
Series I and III 
TT? 
and AIII 1.23 16 7.69 -20 ell 1.82 
and BIII* 2.76 31 9.20 -90 22 4.09 
and CIII* 2.83 -19 15.00 -48 15 3.20 
and DIII* 3.24 .25 12.96 .94 -l€ 5.22 
_ he eh __ (Continued on next page) 


























“Indicates greater mean. 
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EX I AND STANDARD DEVIATIONS OF GROUPS IN 
ND II, II AND III, AND I AND III FOR SELECTED CHASE 
AND SMITH RETEST SUBJECTS 





Comparison 
of Means 


Comparison of 
Standard Deviations 


Ratio of Ratio 
;roup Differ- Differ 
Probable ence to Standard Probable ence t 
Mean Error Probable Devia- Error Probabl:s 
biffer- of Dif- Error of tion of of Dif- Error of 
ence ference Difference Difference ference Differenc 
Smith Retest Subjects 
(Entire Group) 
(102 Children) 
Series I and II 
AI” and AII 6 43 1.45 27 31 88 
— 
BI ind BII 3.00 .34 8.99 .85 .24 3.56 
cI and CII” 1.31 -50 2.61 1.08 .35 3.07 
DI : DII” 2.48 12 20.50 .33 | .99 2.88 
Series I and III 
AT und AIII* .45 .29 si0 -20 .50 
BI ind BIII* 3.96 47 8.236 1.08 34 | 3.22 
CI and CIII* 4.3 44 9.84 06 31 19 
DI and DIII* 4.28 -41 10.36 53? .29 1.27 
L — all < 7 i eae = a a ee 
Series II and III 
T T — T are ~ = = ali ein aia Siti , —————— —— ——- 
AII and AIII* 1.08 41 | 2.60 | 37 | 29 | 1.27 
BII and BIII* 26 23 3.16 23 .22 1.07 
CII and CIII* 3.00 37 8.20 1.34 26 4.45 
DII and DIII* 1.80 .33 5.54 .18 .23 -79 
— ————— - a - — —E — ee —— 
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Indicates greater mean. 


selected Chase subjects than for the entire 
Chase group. In Series II, Group A, thecon- 
trol group, is significantly different from 
each of the other groups for the entire num 
ber of Chase cases. In the selected cases, 
however, Significance is established be- 
tween A and D but only approximated as be=- 
tween Group A and the two other groups, there 
being 97.5 chances in 100 of significance in 
the case of Group B and 99 chances in 100 of 
Significance in the case of Group C. The 
lowest critical ratio in both test popula- 
tions is between Groups B (success-repeti- 
tion) and C (success-praise), there being 
only 72 chances in 100 for the selected Chase 
group as compared with 8&4 chances in 100 of 








a true difference in the entire Chase groups. 
The rank order of critical ratios of dif- 
ferences between means in Series II is 
identical both for the selected cases and 
for the entire number. The critical ratios 
of the differences between standard devia- 
tions of the selected Chase cases are no- 
ticeably low. 

In Series III, where all children ex- 
cept those in the control group had failed 


| to ring the bell, significance of differ- 


ences is definitely established in both test 
populations between Group A and the three 
other respective groups. The group compari- 
sons showing most significant differences 
among the entire Chase subjects are also 
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selected Chase pop- 





ne following tabulation gives the in- 
rrelations in terms of the Pearson 
moment correlations between seri 
of the four groups. These corre- 
ns are given for two reasons. In 
A, the control-motivation group, the 
Correlations 
il- elected Smith 
AII “ -92 + .0£ o71 + 297 
AIII 25 696 + 62 86 + .04 
tii QE -98 + .05 2-73 + O86 
BII 29 675 > 06 62 + .08 
1 BII 28 -72 + .06 -28 + .12 
3 28 85 + .04 -76 + .02 
1 CII 27 74 + .06 -61 + .OR 
[I 27 89 + .03 57 + .09 
cIIlI 27 95 + .05 Bi + 04 
Il 25 81 + .0 -98 + .01 
III 25 88 + .0% -63 + .08 
III 25 91 + 2.0% -80 + .0% 
rrelations are used as one of two methods 
to establish reliability of the test. Fur- 
rmore, the correlations are used in the 


rmula for probable error of the difference 
ween correlated measures. All correla- 


tions between series in Group A are high for 
the selected Chase subjects, though somewhat 


wer for the Smith retest. The correlation 
between control group BI and BIII, 
failure-repetition of instructions, was 

re explained by the scatter diagram 
which showed two cases of the twenty-eight 
extremely out of line. 
los A further comparison 
Series I and II, I 
or all groups. 
rences between these 


eA 


be- | 
and III, and II ana 
reliability of cif 
series is given in 
III. The formula for computing the 
bable errors of t e differences is 
Olzinger (4, p. 243): 
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omparisor wi n tne t 
Chase subjects a r ft er e@ groul 
(2, Pe 78), except that 1 ted e 
cases control grou] I and AII are ea 
Significantly different fr tr 
AIIl. 

Result of Retest 

Comparisons are made ( he grou 
and series of the same 102 children or their 
retests a little over three ye: ater. - 
ble II gives again the number of e} 
and the means, standard deviat » ane co- 
efficients of variation with the ec- 
tive probable errors for mit retest 

ubjects. A consistently lower riability 
| within respective group: f t t 
may be seen, control Group A being as before 
more variable in all three series. 

Figure 1, on the following page, shows 
graphically the mean scores and standarz 
deviations of motivation frou by series 
The mean score is indicated < the midpoint 
in the column which gives the range of the 
standard deviation. A er: iris of 
groups by series is offereu in Figure @, on 
ti e following pa ’Ce 

For the retest su ts Table III W 
reliability of differences between means and 

tandard deviations of groups in Series I, 
Il, and III. Comparing these childreri with 
their scores three years ago one finds es- 
sentially the same relationshiy n Series |] 
and II. In these two seri« there is a sig- 
nificant difference in the tw ets of scores 
only between control group AII and failure- 
punishment group DII. In Seri« [IIl, Groups 
B, C, and decreased on the retest the sig- 
nificance of the differences between their 
responses and those of the childrer in the 
control-motivation Group A, althourh the dif- 
ferences between the mean scores is actually 

reater this year vor of failure-reproof 
and failure-punishment wi each is compared 
with control-n jotivation. | “Alth ug fer- 
ences in response did not reach signific by 
there was a decided response increase, how- 
ever, between Group B and Groups C and re- 
spectively in favor of the two latter moti- 
vation groups. The increase indicated that 


for Smith retests are also given 


children were responding on th 
more to failure-reproof and 


ie) 
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retest 
failur 


some=- 
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in this tabulation. 
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Mean Scores and Standard Deviations of One Hundred Two Smith 


Retest Subjects for Series by Groups. 
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another tabulation was made showing the 
other scores among the 102 selected Chas 


subjects where the 
between the first 


fulcrum was not chang 


PERI 


271 | 
eo | 
ed 


and second trials. In 2ll, 
or 77.9 per cent of these instances, the 
score on the second trial decreased. The 
mean scores on the first and second trials 


for these 271 series of tests were 9.42 and | 
8.72 kgs. respectively with a mean differ- 

ence of 0.70 kgs. The correlation between | 
trials was .896 + .008. Computing again the | 


reliability of the difference between me 
by the formula for correlated measures, 
critical ratio of 10.8 was obtained. th 
indicates that, when the fulcrum was no 
Changed following the first trial in 271 
cases, the decrease in mean scores was n 
due to chance. 

An effort was made to offer some exp 


nation for the relation between the fulcrum 


hole use’ and the score obtained by measu 
ing with a pair of steel calipers the di 
tance in millimeters between the handgrip 
of the apparatus at maximum and minimum d 
tances for respective fulcrum holes. 
was found to be a potential range in mov 
ment of the handgrip of from 8.9 mm. onh 
two to 31.8 mm. on hole twelve. It is pr 
able, however, that no child tested reach 
either limit. Smith used only holes thre 
to nine. The maximum distance of moveme 
of the movable handgrip is progressively 
greater from holes two to nine. Both ex 
perimenters, however, attempted to adapt 
the child's hand the distance between ha 
grips by adjusting the fixed bar of the 
paratus. This adjustment from child to ct 
has in turn upset the systematic relatio 
ships of distances between handgrips. 
Although there is some evidence 
the fulcrum hole used is a factor in the 
child's score, this study offers no evi- 
dence that the influence of the fulcrum 
sufficient in amount to disturb either t 
Chase findings or those of the Smith re- 
test. By inspection of the trials and f 
crum holes used from series to series 
group to group, there are no outstanding 
localized concentrations either on easy 
hard holes. There is here no evidence t 
or l 


the fulcrum holes used are not more 
generally distributed. 


There 
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| the same data for forty-nine children and 
This furthe 
| suddivision of subjects cuts down at bot: 


groups; 
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Results of Tests Not Affected by Fulcru 
Hole Influence 

Out of the 102 selected Chase chil 
forty-nine were found who were not. sub* 
to the influence of the fulcrum hole fr 
series to series. These cases are prese 
ed as offering some evidence that where + 
fulcrum hole error is controlled the 


| tive response to different motivation sit 


tions is approximately the same as in 
larger groups where the error may be 
to be present. 

Each of the forty-nine children und 


| consideration was tested by Chase on the 


same fulcrum hole for each of the three 
ries of weekly tests and by Smith on the 
same hole for the three series in the 
tests. 

The forty-nine Chase subjects can 
compared with the selected Chase groups 
to age by referring to Table I which give 


for the group of 102 children. 


ends the general range in age for 


it disturbs somewhat the relative positions 


of the mean ages but does not greatly alter 
| their amounts. 

| Table IV shows the numbers of childre 
| by groups and series and the mean scores an 
standard deviations for the forty-nine sé 
lected Chase subjects and for the same for 


nine children on the Smith retest. 


The following tabulation contains th 
These are 


intercorrelations between series. 








—— + == snsnemmeniees 


Tested on Same 
Fulcrum Hole 


Chil- | Selected | Smith 
Gro. 

ee iren Chase Retest 

A and AII 13 oat 96 
AI and AIII 13 93 96 
AII anda AIII 13 99 
BI and BII 15 .69 87 
BI and BIII 15 62 76 
BII and BIII 18 82 -67 
cI ane CII 9 83 91 
ci and CIII 9 .65 .89 
CII and CIII 9 5 388 
DI and DII 12 ~94 -92 
DI and DIII 12 79 78 
DII and DIII TE 8S 
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Table V shows the reliability of the 
differences between series in comparing the 
Samé forty-nine children as tested by Chase 
and as retested by Smith. The chances in 100 
of true differences existing are indicated. 
The standard deviations have not been com- 
pared because of the small number of cases. 


and R S. 


| experienced apparent failure. 





Smith 
Comparison of Five Test Populations 

The various responses to different mo- 
tivation situations have been analyzed for 
five test populations: (1) the entire Chase 
group of 213 subjects, (2) the selected 
Chase group of 102 subjects, (3) the 102 
Smith retest cases, (4) the forty-nine Chase 
subjects, and (5) the forty-nine Smith re- 
test children. TableVI includes a recapitu- 
lation of other tables previously given or 
referred to, indicating critical ratios and 
larger mean scores in comparisons by groups 
of Series I and II, I and III, and II and 
tile 

It will be recalled that the groups in- 
dicate different types of motivation and 
that the series indicates the successive 
weekly tests. Group A received only contro] 
motivation, that is, no knowledge of results 
and repetition of instructions for the three 
series of successive weekly tosts. Control- 
motivation was also given to each of the 
other groups in the first weekly tests, name- 
ly, BI, CI, and DI. During the second week, 
Series II, all groups except group A (the 
control-motivation group) received apparent 
success and the third week, Series III, they 
With success 
accompanying each of the seven trials in 
Series II, Group B received merely a repeti- 
tion of instructions, Group C received 
praise, and Group D a reward. With failure 
to ring the bell and to make the train go 
all the way to the station at each of the 
seven trials, the third week, Series III, 
Group B received again a repetition of in- 
structions, Group C received reproof for the 
failure, and Group D was given the punish- 
ment described by Chase. 

In comparing Series I with Series II, 
the same trends are shown in all five test 
populations. In the control-motivation 
group all the mean scores decreased the sec- 
ond week, though never significantly. In all 
other groups in all test populations success 
was more effective than control-motivation, 
the only differences being indicated by crit- 
ical ratios of different amounts. 

In comparing the 102 selected Chase 
subjects with their corresponding retests, 
the group receiving success-praise on the re- 
test showed only 96 chances in 100 of suc- 
cess-praise being more effective than con- 
trol-motivation, whereas in the original test 
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TABLE V 


RELIABILITY OF DIFFERENCES IN MEAN SCORES FOR GROUPS 
IN SERIES I AND II, SERIES I AND III, AND SERIES II 
AND III FOR FORTY-NINE SUBJECTS TESTED ON THE SAME 
FULCRUM HOLE OF THE DYNAMOMETER IN THE THREE SERIES 
BY CHASE AND SMITH RESPECTIVELY 





Group 
AI” and 
BI and 
cI and 
DI and 
ee 
AI and 
BI and 
cI and 
DI and 
AII” and 
BII and 
CII and 
DII and 
AI” and 
BI and 
CI and 
DI and 
AI and 
BI and 
cI and 
DI and 
AII and 
BII and 
CII and 
DII” and 


Children 





atII | 15 
BIII™ 15 


CIII,} 9 
DIII | 12 


alr [1s | 


« 
BII | 15 


* 


CII 3 


DII™ 


AIII®] 15 
BIII"| 15 


cizt"| 9 





DIII*| 12 
¥) 
AIII'| 13 
BIII"| 15 
cIII"| 2 
DIII | 12 

1 


Difference 


a 
8 @ / oe 
| e 0 
© a3 a g4 
7) i ° 
g | ® @ Ge be 
a rth ofa 
by Aw 2) 
@ | Ee SE o 
Re. oe a oa 
oo | a goo 
aA | ao aw 
i — ; - | 
Chase Selected Subjects 
Series I and II 
48 27 1.79 
-80 22 3.59 
1.44 Ro 5.33 
2.14 14 14.80 
Series I and III 
| .92 24 3.87 
| 1.00 .24 4.20 
| 2.11 | .29 7.27 
| 2.97 29 10.10 
Series II and III 
| .46 | we 2.15 
20 16 1.22 
.67 224 2.80 
283 31 3.64 
4 i i . 
Smith Retest Subjects 
Series I and II 
wis | .2l | .73 
2.10 20 10.60 
1.61 19 8.05 
| 2.88 31 | 7.45 
b., | = : 
Series I and JII 
| .s1 | 9 | 1.66 
| 
| 2.60 28 3.25 
2.56 24 10.66 
2.09 .38 5.50 
A 4 
Series II and Ill 
46 a2 | #34620 
50 35 1.53 
.95 2 | 648 
29 36 


EEE ——EEEEEe * 


Difference True 


| Chances In 100 
| Difference 


89 
39 
Practically 
Certain 
Practically 
Certain 


99.5 
Practically 
Certain 
Practically 
Certain 
Practically 
Certain 


92 
73 
97 
93 


69 
Practically 
Certain 
Practically 
Certain 
Practically 
Certain 


87 
Practically 
Certain 
Practically 
Certain 
Practically 
Certain 


Practically 


Certain 
85 
Practically 
Certain 
71 





“Indicates the greater mean. 
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nm 


there was practical certainty of this 
tionship's not being due to chance, 

In comparing the forty-nine Chase 
Smith cases with their respective lar 
groups of 102 from which they have been se. 
lected, the changes in the critical rati 
are not consistent. To the extent that 
shows anything, this would argue against 
operation of a systematic fulcrum hole error 
affecting the relationships of the large 
and smaller groups. 

When control-motivation the first weer 
is compared with control-motivation the 
third week for Group A and with failure for 
each of the other groups, failure in a1) 
cases is significantly superior to contr 
motivation. In the case of Group A_ the 
tendency is for the control group to do bet- 
ter the first week on the Chase tests, a 
to reverse the superiority on the retest. 
Those reversals are not, however, signifi- 
cant. 

There are more variations among 
test populations when Series II is compare 
with Series III. In the control group there 
is a tendency on the original tests for hig¢h- 
er scores to be made the second week tha: 
the third. On the retest the tendency i 
for the control group to make higher score: 
the third week. Among the five test popula- 
tions there is a wide variation in the sicz- 
nificance of the differences between mea 
scores for these two control tests. Failure, 
with but one exception, shows a varying 
superiority over success, that exception r 
being significant. 

In general, the same trends are show 
in the five test populations when series are 
compared. The chief exception is that on 
the retest the control group tends to do 
better the third week. 

In Table VI comparisons are made be- 
tween groups in respective series. The two 
population groups of forty-nine subjects are 
omitted because the various fulcrum holes 
were not used on exactly the same numbers of 
children from group to group. Table VI 
shows the larger mean scores and critical 
ratios of the differences between means in 
comparison of Groups A, B, C, and D by se- 
ries. 


the 


A glance at the table shows some shifts 
in larger mean scores between the entire 
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TABLE VI | 


RATIOS OF DIFFERENCE TO PROBABLE ERROR OF DIFFERENCE 
IN COMPARISON OF SERIES I, II, III, I AND II, | 


AND III, AND OF II AND III BY GROUPS FOR FIVE 
TEST POPULATIONS 


(Second Group in Comparison Having Higher Mean 
Unless Otherwise Indicated) 


























| | aoe] g8e-]a7/_i.- 
sss |} @N OS | ws 8) oA0c 
» |825|6e041232818e92 | 
| at | on | 823\/355|\3 828 
“3 )/ Bed! 8 ais als pe 
Th) PhS | S88 | FFs KB 74 
Group | od |] oq | oe S | £6 | 38a 
a4 | 3a | Sas o | Sea /S35 
88 | $42 | £23 | gs | geZ2 
a eee - st - i } 
Series I | 
a... 
sr and BI | .22% .94* 1.36" | 
and CI | 1.03 29, 1.35 
I and DI | 30 28 1.37" 
BI andCI | 1.34 1.38 .2 
I andDI | .57| .€9 3.52 
I and DI | 78") .6s* .04* 
Series II - 
AII and BII| 4.5e! 2.95 | ger | | 
AII and CII| 5.80| 5.56 | 3.38 | 
AII and DII| 7.67| 4.77 | 5.12 
BII and CII| 1.48 85 el 
BII and DII| 3.88 | 2.02 1.95 
SII and DIT] 1.82| 1.07 | | 1.46 
os 4 SS ee See —_ 
Series III 
AIII and BIII|é.68| 5.92 | | 8.e8 | 
AIII and CIII|8.75 | 7.43 | 6.85 
AIII and DIII|7.98 | 6.75 6.65 
BIII and CIII}2.92 | 1.25 | 3.34 
BIII and DIII|2.57,) 1.22 | | 3.20 
CIII and DIII| .41 ll | | .04 
ms ss ee ee - 
Series I and II 
AI and AII| 1.75*| 2.70% | 1.79" | 1.45* .73* 
BI and BII|10.16 | 6.73 | 8.59 8.90 | 10.60 
CI and CII|10.77| 5.30 | 5.88 | 2.61 | 8.05 
DI and DII| 25.37 | 10.24 | 14.20 120.50 7.45 
Ae) ete! AUER (cae Maes 
Series I and III 
AI and arty] 2.06" 7.69" | s.e7* |a.57 | 1.66 
BI and BIII|1$.31 | 9.20 | 4.20 | 8.86 | 9.25 
CI and CIII|l432 15.00 | 7.27 | 9.84 | 10.66 
DI and DIII}1411 12.96 | 10.10 |10. 36 | 5-50 
7 Series II and III 
AII and AIII| .60"| 8.56" | 2.15" | 2.60 | 4.10 
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BIT and BIII|5.21 | 4.39 | 1.22 | 5.16 | 1.55 
CII and CIII/|8.85 9.00 2.80 |}8.20 | 4.82 
DII and DIII/2.85 | 58.24 5.64 5.54 | 81 
. i 


1 








"Indicates mean for first group in comparison was greater. 


vhase group and the selected Chase subjects, 
all such shifts being accompanied by negligi- 
ole critical ratios. In Series I, wnen all 


groups had control-motivation, 





there is a 


surprising agreement between the selected 
Chase groups and the retest subjects in 
spite of the fact of irregular differences 
and very low critical ratios. 


In Series II success tends toward a 
significant difference over control-motiva- 
tion and achieves significance when acc< 
panied by reward both in the Chase selected 
cases and in the Smith retests on the same 
children. 

A comparison of the groups in Series III 
shows that failure is significantly superior 
to control-motivation in the selected Chase 
groups. In the retest failure is signifi- 
cantly superior to control-motivation only 
when accompanied by reproof or punishment, 
although it shows 99.5 chances in 100 of be- 
ing significantly greater when accompanied 
by repetition of instructions. In the re- 
test failure-reproof and failure-punishment 
show respectively 99.8 and 98.5 chances in 
100 of being significantly stronger moti- 
vations than success-repetition, the chances 
being much smaller in the selected Chase 
groups. No difference is indicated between 
failure-reproof and failure-punishment in 
any of the test populations. 

In general, the 102 children in the re- 
test responded to the respective motivation 
situations in very much the same way as they 
had three years earlier. 

For the 102 cases and the forty-nine 
subjects respectively, Table VII gives the 
number and per cent of children in the re- 
spective groups who decreased their scores 
25 per cent or more on the seventh trial as 
compared with the second trial, who de- 
creased the score on the seventh trial less 
than 25 per cent, or whose scores on the 
seventh trial remained the same or increased. 
Of course, with so few cases separated first 
into four motivation groups and then sub- 
divided into three other groups, these ta- 
bles can indicate nothing more than possible 
tendencies. Table VII shows that on the 
Chase tests about half or more than half of 
the subjects tended to fall into the group 
decreasing their seventh scores by less than 
25 per cent; in the Smith tests, however, 
this proportion approached more nearly three- 
fourths or over. In Series I forall groups 
tested by Chase, the children showed a 
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TABLE VII 


FORTY-NINE CHASE AND SMITH SUBJECTS 


DECKEASEL 


( TESTEL 
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JF THE 102 SELECTED CHASE AND SMITH KETEST SUBJECTS (ENTIRE GROUP) 


ON THE SAME FULCHUM 
HOLE) WHO ON THE LAST TRIAL DECKEASED THEIR SCORES 25 PER CENT OR MORE, 


LESS THAN 25 PER CENT AND REMAINED THE SAME, OR 


IN- 





























CREASED OVER THE SECOND TRIAL 
Decrease Decrease Scores Decrease Decrease Score 
25 Per Less Than Remain 25 Per Less Than Remai 
Cent Or 25 Per Same Or Cent Or 25 Per Same 
Series More Cent | Increase More Cent Incre 
- - —— —---- -—__—_—_—— er ot ———_+— y 
Chil- Per Chil-| Per Chil-| Per Chil-| Per Chil-| Per Chil- 
dren Cent cren |Cent dren |Cent | dren |Cent dren |Cent dren 
Selected Chase Smith Retest 
(Entire Group) (Entire Group) 
Group A 
22 Subjects) 
= T T —— eran nme: sen i co amon = ree aooe cones -_ 
I 8 26 ll 50 3 4 Ll | 5 16 73 5 
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portionate drop greater than per 
this is not true of the Smith retests. 
VII was compiled more out of curiosity 
expectancy. The cases are so few that 
mparison of the forty-nine with the 
jects shows merely tendencies that 
reneral, similar. 
The reliability of the test has been 
ned in referring to the correlations 
een series in the control-motivation 
A. <A further correlation of odd and 
res for forty-nine subjects for 
, control-motivation, yielded a 
ent of .971 when stepped up once 
earman=Brown formula. 
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by 


QUALITATIVE DATA 


Qualitative data were collected on the 
anks (5,pp. 131-133) used by Chase. As 
the Chase study, the experimenter's en- 
re attention on the retests had to be giv- 
the administration of the dynamometer 
and the recording of the quantitative 
A recorder was present at all tests 
observe and record qualitative data. Since 
ase made very little of the qualitative da- 
small hope was held out for doing more 
sre than gathering detailed suggestions for 
itilizing better this part of the test situ- 
Fifty-two subjects were observed simul- 
taneously by two recorders, C and D, in or- 
ier to determine the reliability of the ob- 
server. A coefficient of reliability of .881 
was obtained on the fifty-two subjects; a 
efficient of reliability of .804 was found 
on the first twenty-five subjects observed 
lring the first two weeks by the two re- 
corders. 
Chase mentions that the dynamometer test 
is not sufficiently refined to have much di- 
agnostic value. It is possible that this ob- 
servation is due partly to the inaccuracies 
f the apparatus itself as pointed out by 
chase, and also due in part to the fact that 
chase did a considerable amount of smoothing 
to make calibration curves from which she 
translated centimeter scores of performance 
into kilogram readings. 


| children in the test situations in 
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not comparable to 
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Smith for older childre 
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elationship from one 
Chase technique 
a strength test 
Where, however, 
ested on the same hole 

tive series, if his response 
tion situati is the same in the 
it was three years earlier on the original 
test, presumably one would obtain similar 
curves of performance for the seven respec- 
tive trials in each test in the same series. 
It is obvious from repeated observations of 
various 
groups that a number of variable factors are 
still uncontrolled, and that inconsistencies 
in the curves are not always due to differ- 
ences in responses to the motivation itself. 
Checking individual curves with qualitative 


data obtained by the recorder and with re- 


retest as 


| marks of the child recorded at the time, 


one finds, for example, that at the time of 
a particularly low score a child remarks, 
without himself knowing his score, that his 
"hand slipped" or that his “hand hurt that 
time." 

A somewhat random sampling of individ- 
ual curves for three subjects taken from 
among the four motivation groups of forty- 
nine children who were tested on the same 
hole for the last six trials of each of the 
three series are reproduced in Figures 3 to 
9 inclusive. 

M470 (Figure 3, on the following page), 
for example, shows little effects of fatigue 
in all his curves of trials taken when he 
was forty-five months and eighty-three 
months old, respectively. In fact the curves 
are almost a straight, horizontal line. This 





l. Detailed suggestions of this sort are included in a supplementary report on the directions for giving the tests, 
precautions to be observed, and suggestions for improvements in technique of administering the Chase dynamometer test. 
This report together with other material relating to this investigation will be on file at the Iowa Child Welfare Ke- 


search Station. 
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child was tested in Group B and shows a very 
Slight upward progression of his mean scores 
from Series I to III. The low absolute score, | 
together with the plateau of performance, 
would suggest that one ought to gather more 
specific qualitative information about the 
child at the time the tests are given to de- 
termine whether the child could, in fairness, 
be said to be interested in the test or to 
be coéperating. 

FA4 (Figure 6) shows fairly comparable 
curves in the respective series of Group B. 
There are no great differences in mean scores. 
Both curves in Series I illustrate the tend- 
ency of the systematic error due to fulcrum 
hole changes. The fulcrum holes used in re- 
spective trials are indicated in these fig- 





ures by small numerals near the curves. Where 


one numeral only is given it means that all 
seven trials of the series were made on the 
corresponding hole of that number. Where 
two numerals are given, one for the first 
trial and another for the second trial, it 
means that all trials subsequent to the 
second trial were taken on the same hole as 
in the second trial. FA4 had the fulcrums 
changed after each of the first trials ifr 
her tests in Series I. When she was tested 
by Chase at sixty-eight months of age, the 
fulcrum was shifted two points to a harder 
hole and her «core on the following trial 
was greater. Thirty-five months later when 
she was re’ ssted by Smith, she was started 
on a very difficult hole and after the first 
trial the fulcrum was moved one point to an 
easier hole. Her score on the succeeding 





EA4 











26 
1 24 bpeahenchenesshuadanh 
22 | —— 103 mos (9) | 
—— 79 mos. (8) 20 At. ee ee 


_--— 40 mes. (Cc) iBHs dh. NOC 
= Dsothoath ead i6H- 

4 a Ss ee ee 14 Nik + 

2 
10 
8 
6 
ak 
$6 





> 














ONDBOOWSEANAERS GE 


Ka 






































ae a Se cot 
TRAL' 234567 '|284667 '|234567 
SERIES B-TI B-2 B-m 


MASS 
































i——— 99 mos (s) 
I--- 62 mos (c) 














Nese "5 


| M= 10.4 





LIL} 008 mos. (s) 2H: 
SESe) (RRRSRR) | —sW . 2 oH. 
cs ah RE GRE a RO a on aE 
Tea. 123465667 123456712346567 Tewari 2 
SzRies A-I A-IL A-W Series 





G 
x 
















































































trial decreased. Several other cases among | of this study. The punishment was retained 
these figures illustrate the same tendency | however, to be consistent with the original 
in the direction of the systematic error. One| purpose to make a retest of the children. 
or two cases, MES (Figure 5), for example, | The writers feel that the raised eyebrows, 
show slight score changes not consistent with! the puckered mouths, and other behavior of 
the systematic error. It must be remembered | children toward the punishment raise an in- 
that the score on the first trial was not | teresting question as to what it is that 
counted in computing the child's mean for | constitutes punishment. Perhaps it is not 
the series. | so much that a “gingerbread boy" has been 
It is the opinion of the present experi-| mutilated as the fact that an adult has 
menters, and the opinion seems to be borne taken some formal notice of the child's 
out by the results of the study, that the failure that makes the "punished" children 
Chase dynamometer is an apparatus that holds respond so highly on the tests and makes 
the interest of the oldest children as well | their scores equivalent to those in Group 
as the youngest in the groups tested. | CIII who received what might be called an- 
Chase raised the question as to the ef- other kind of reproof. Similar explanations 
fectiveness of the punishment, this doubt | might be advanced for the effectiveness of 
being shared by the writers at the beginning | gold stars as rewards. 
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SUMMARY AND CONCLUSIONS 


Dr. Chase in 1930 tested on the hand 
dynamometer devised specially for her study 
213 children ranging in age from two to 
eight years. These subjects, after being 
given tests of control-motivation, were di- 
vided into four motivation groups comparable 
for mean age, age range, mean scores, and 
standard deviations. 

Three years later an attempt was made 
in this study to retest as many of her sub- 
jects as were available. Each of the 102 
children available was retested three times 
at weekly intervals. Every attempt was made 
to reproduce as exactly as possible tne 
Chase procedure and technique as far as the 
test on the hand dynamometer was concerned. 








{ 





The original Chase data on these 102 
children, referred to as the selected Chase 
subjects, were sorted out and recomputed, 
comparisons being made on the one hand be- 
tween these computations and the findings of 
Chase on the entire group of 213 subjects, 
and on the other hand between the selected 
Chase subjects and their respective retests 
three years later. Eight questions were 
raised as to the results of the retest whict 


can be answered as follows: 


1. Some motivation is more effective 
than control-motivation. The difference is 
Significant for success-reward, failure- 
reproof, and failure-punishment; it approach- 
es significance for the three other types of 
motivation used: success-repetition, suc- 


cess-praise, and failure-repetiti 


In the 
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There i: 
less even 
group success-repetition and | among ups , least 
iccess-praise only approached significance 1ioticeable effec she oY 
when compared with control-motivation. forty-nine chi n, for the error was 
<.- Some motivation in addition to suc- | not present 


e ( sspnond 1 the respective 
sent, t 1 respective 
cess tends to be more effective than success- motivations from 
repetition. This tendency is very slight in 

success=-praise for both Chase 


retests. 
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the present 
‘f the "time 
rement of emc 
yene r school chil- 
nple consists of fifty chil- 
four to fifty-eight months, 
t school of the 
- the University 
fornia. Twenty-five of these chil- 
in attendance during the spring 
twenty-five during the 
The mean age of the 
ample was 43.0 months and of the 1932 
The age distribution of the 
given below. shronologi- 
group is given as of 
and for the 1932 group, 
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Each child in the sample was observed, 
various times during the day, for a total 
f twenty days.4 For each observation day a | 
four-minute record, divided into sixteen 


Total § 





hk a 


occurred, a suitable entry was made on the 
record form used by the observer; such an 
juarter-minute sections, is available. The | entry counts as 1 toward the child's score 
‘ecord consists of check-mark notations, | for "talkativeness." The mean talkative- 
ade by the observer for each quarter-minute | ness score for each child is the number of 
eriod, of certain features of the child's quarter-minute periods in which talking oc- 
behavior. One of the features singled out | 


curred, divided by the total number of 
for notation was the child's talking. For quarter-minute periods in which the child 
each quarter-minute period in which talking | was observed, 


- The staff of the Institute of Child Welfare has codperated in the criticism of this article. The writers wish par- 
ticularly to thank Professor Harold E. Jones, Director of Research; Barbara S. Burks; Mary Cover Jones; and Harold 
D. Carter. 


The measurement of emotions of nursery school children through time-sample records of facial and vocal expres- 

sion. MS. 

Jf these, two are included among the twenty-five in attendence during 1930. Elaborate description of the socio- 

economic status of the sample is not feasible at this time. It may suffice to remark that the clientele of the 

nursery school is drawn mainly from the upper-middle and professional classes of Berkeley. 

+. The twenty days of observation were distributed at random over the school term from February through May. Occa- 
sionally, a full twenty days' observations were not available for a child. Every child in the study, however, was 
observed for at least seventeen four-minute periods (or 272 quarter-minute intervals). For a few cases, because of 
illness or absence, etc., it was not possible to make each set of four-minute observations on different days. In 
such instances, the four-minute observation periods were spaced at no less than thirty~minute intervals. 











- who was playing near but not 


It was possible, usually, for the ob 
server to differentiate between those quar 
ter-minute periods in which the 
all the time and those in which he talked 
part of the time. The latter periods con- 
tributed not a full 1 but only 1/2 toward 
the child's score for talkativeness. 

Random vocalizing was in the present 
study counted the same as talking, partly 
because of its comparatively rare occur- 
rence and partly because it could not al- 
ways be distinguished with confidence from 
talking. The following were not included 
in the child's score for talkativeness: 
singing, whimpering, whining, screaming, 
and shouting. 


child talked 


In addition to notations concerning 
talking, a record was kept of the social ac- 
tivity of each child. Every quarter-minute 
period of social activity was counted as 1 
toward the child's "social con- 
tact." Following are a few illustrations of 
the kinds of situation credited toward so- 
cial contact: a child talking to someone 
(child or adult),+ a child making overtures 
to someone, a child playing as a member of 
a group game, etc A child who was’ merely 
watching another child, or who was on the 
outskirts of a group and not a member, or 
with another, 
was not considered to be engaged in social 
activity. <A child's mean social-contact 
score is the number of quarter-minute ob- 
servation periods in which social activity 
occurred, divided by the total number of ob- 
servation periods, 

In further clarification of the nature 
of the data, it should be stated that all 
observations were made on the outdoor play 
yard of the nursery school. No records were 
taken when the group or any part of the 


score for 


group was engaged in supervised play, a music 


period, a story period, etc. All the obser- 
vations in 1932 were made by Observer A; in 
1930 about half the observations were made 
by Observer A and half by Observer B (a 
graduate student in psychology). Both ob- 
servers had had considerable preliminary 
practice, in order to acquire facility in 
the use of the record form. Each observer 
was quite familiar to the children, so that 
she could come fairly close to the child un- 
der observation without disturbing his ac- 
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ity or that of his 
ion between results from the two ot 
s high enough to iy ify the use of 
obs ovations together without any a 
ments or individual analysis (Table 


playmates. 


RELIABILITY OF THE DATA 
aS ban tet Lh 
‘Phe "split-half” 

cient of the scores fo 
obtained by correlating the mean of ea 
child's scores on all the odd-numbered 
ter-minute periods with his mean 
all the even-numbered quarter-minute | 
The "split-half" reliability of the sc 
for social contact was obtained in a simi 


way. Results are presented in Tabl: 
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TABLE II 
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*The age-correlations employed in the computatior 


partial correlations are given in Table VI. 


may be notice 


tivenes 


that the scores for talka- 
s and social contact are both 

nificantly correlated with age (Table VI 
Partialing out age, however, still leave 
the reliability coefficient of the measur 
ments of talking very close to .95, 
reliability of the measurements of socia 
contact very close to .99 (Table II). 


Agreement Between Two Observers 

As a further check on the validity 
the data, Observers A and B in 1930 made 
simultaneous but independent observation 
of each of thirty children for four minut 
per child. A total of four minutes (six 
teen consecutive quarter-minute periods) 
each child must be admitted to be rather 


1. Such a situation is credited both to the child's score for talkativeness and to his score for social contact. 


2. The observations were madeover a period of three consecutive days in August 1920, 


the first day, thirteen the second, and five the third. 


twelve children being observed 





and the 


mber, 1933 E. W. Robinson and 
the coefficients in Tables II and IV 
ised on a total of 320 quarter-minute | 
vations, or one and one-third hours of | 
rvation for each child, In view of the 
-eme brevity of the simultaneous observa- 
;, the correlations between the scores 
each observer are remarkably high, being 
th age partialed out) .90 for talkative- 


and .95 for social contact (Table III). 
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AGREEMENT BETWEEN 
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TWO OBSERVERS 
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y-to-Day Reliability 

Table IV which follows shows for 

variable the correlation between 
the mean of each child's scores on all 
the odd-numbered days, and (b) his mean 

ore on all the even-numbered days. These 

rrelations (in view of the high coeffi- 
‘ients of Tables II and III) may be inter- 
preted as indicating the degree of consis- 
tency of the children's responses from odd- 

observation periods to even-day periods. 
e correlations for odd- and even-day peri- 
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TABLE 


DAY-TO-DAY RELIABILITY OF OBSE 
AND SOCIAL CON 


FOR FOUR-MINUTE OBSERVAT! 
AND SOCIAL CONTACT OF THIRTY CHILDREN 


|; Standard 
Deviation 


four-minute observations by observer A are .287 and .3]l for talkativeness 


H. S. Conrad 


ods together have been estimated by the 
Spearman=-Brown formula, With age partialed 
out, these correlations (.82 and .66) are 
too low for satisfactory reliability. It 
appears then, that to obtain a stable, rep- 
resentative score for talkativeness and for 
social contact, the number of observation 
periods used in the present study would have 
to be considerably increased. 
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*The age-correlations employed in the computation of the partial correlations are given in Table VI. 
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Table VI which follows presents’ the 
age correlations used to obtain the partial 
coefficients in Tables II, IV, and V. 


SUMMAR Y 


1. Sample.--The sample consists of 
fifty children, aged twenty-four to fifty- 
eight months, in attendance at the nw‘sery 
school of the Institute of Child Welfare of 


the Univer 


ity of California. 
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THE DEVELOPMENT OF 


CHILDREN IN THE HOME MANAGEMENT 
HOUSES OF THE IOWA 
by 


SRIMENTAL EDUCATION Volume IT, 


It, No, 


STATE COLLEGE 


Thomas F, Vance, Onica L. Prall, 
Ruby V. Simpson, and Florence E. McLauchlin 
Iowa State College of Agriculture 


The studies herein reported were under- 
taken to answer, if possible, some of the 
questions regarding the development of chil- 
dren in home management houses. 

Yertain educators have expressed the 
opinion that the child in the home manage- 
ment house is sure to suffer because of the 
necessity of adapting himself to so many 
different people who are only temporarily 
responsible for his care. The rapidly chang- 
ing personnel has seemed to the critics the 
most unfortunate feature of the entire situ- 
ation. The critics question the ability of 
the child to develop the necessary feeling 
of security under such cricumstances. To de- 
velop this feeling, there must be someone to 
act permanently as a parent or as a parent 
substitute to whom the child may appeal for 
protection and affection. The inference is 
that the child has difficulty in finding such 
a@ person in the home management house. These 
criticisms have carried sufficient weight to 
induce the American Vocational Association 
to appoint a committee to encourage the study 
of the problem. 

There follows a brief report of what 
the Home Economics Division of the Iowa State 
College has done in response to the sugges- 
tion of this committee, It will be noted 
that three investigators, Prall, Simpson, and 
McLauchlin, each working independently, have 
approached the problem from somewhat differ- 
ent points of view. 

By the very nature of the situation, the 
number of cases is drastically limited. When 
Prall began her study there were only three 
home management house children on the campus, 
and there never have been more than four at 
any one time. The series of studies was un- 
dertaken with the full realization that no 
inferences could be drawn regarding home 
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management house children in general, 
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"builds tower of three blocks." 


During the year 1929-1930, Simpson cor 


AT. 


pared the development of tne four home man- 
agement house children then on the campus 


with children of the same age from pri 


homes of different socio-economic status 


She checked the development of the chilcrer 


had 


against the same summaries that Prall 





and Fent 
were used and 
mitted. In 
of people 
appearance of trait 
the students of 
house reporting, some 
ained more ful 
few words. 
the 


srde 
} . 

number 

} 
F 
ES Fae rs 
se where the 
are 


7 } 
iy Dy 


following 

were made: "sit: 
element of 
trait read, 

or sits 

and 


across the re and 


adding Ay 
mw ANA & ALE 4 
The are 


At 


hanges that 
ras changed so that 
more definite 


two minutes" 


" 


alone fif- 


" " 


Ne 
Se nuns 


‘rur 


were 


"crawls 
- 
of three feet. 


ch traits as 
inc of pleasure”, 
Sect ~ 7 "94. 
commissions", “li: 
rest to familiar words" 


+ hau 


, and "pull 
something of interest" were 
rom the summaries because they ap- 

to be less objective than the other 
listed. The traits regarding bowel 
ladder control were omitted also, not 
because of the above reasons but be- 
ses where the mother made no at- 

the child it seemed unjust ti 


child was retarded in his 


‘ 
the 


summaries were reclassified 
they were placed in the hands of 
the resident advisors in the 
me management houses. The nature of 
classification may be illustrated 
lows: If the child in question was 
nths of age, the mother was given a list 
traits which included those listed by 
esell at five, six, seven, eight, and nine 
nths. However, the traits were all list- 
under “seven months level." The four- 
ld classification was maintained. All of 
motor traits for the five months were 
sted under "motor development", all the 
euage traits under "language", and so on. 
mothers and advisors were informed that 
child could not be expected to develop 
of the traits listed before the investi- 
ator made her next call. 
For each home management house baby two 


f the 


thers or 


this 
as fol- 
seven 


other children were selected, one from a home 


where the father was a day laborer and 
other from a home where the father was 


the 
en- 


| 
| 
| 
| 


| 
| 
| 


| 
| 
| 


home 
were 


management 
being compar 
ical examination 
and were selected 
pe ared to 
management 
and freedom 
Simpson!: 


‘ Ay 
children, 


fr or 
il Of 


study covers 


Five 
lected 
study 


lifferent boarding; 
childrer 
the 


rant 


homes were se 
where six were av: 
period of 


home used 


flable for 
throughout 

chil 
six children und yea 
There were six different babie: 
home 


tne inve 
tion. 


han eis 
nad 1X vi 4 


er tw vear 


management houses during tl 
her study. Thus, McLauchlin ha 
eighteen children 
the conditions of the 
used the same behavior 
employed by Simpson. 
ticable to have physical 
the chilcren, but the 
gave them mental tests at th 
at the close of the study. 
tion extended through a 
months. 


vho were ot 


invest 


summar 


child psychologist 

e beginning and 
Her investiga- 
period of eight 
The results, in so far as they cou 
reduced to quantitative base 
marized in Table I on 
comparing the results of the three investi- 
gators on the basis of the Gesell summaries, 
the per cent columns must be used rather 
than the columns showing the number of ch 
dren. The latter are not comparable in the 
three studies because: (1) were 
not identical in age; (2) time 


spent by the different investigators was not 


are Su 
the following page. In 


a 
the childrer 


Thea 


actual 








168 








JOURNAL OF EXPERIMENTAL EDUCATION 


TABLE I 


A COMPARATIVE SUMMARY OF THE HOME MANAGEMENT HOUSE CHILDREN AND THE CONTROL 





Volume II, No. ; 


GROUPS IN THE THREE INVESTIGATIONS ON THE GESELL SUMMARIES IN TEHMS 
OF TRAITS DEVELOPED AT OR BEFORE EXPECTED AGE 
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the same, as has already been indicated; and 
(3) the summaries themselves underwent some 
readaptation from one investigation to an- 
other. 

The table shows that the home manage- 
ment house children had a mean intelligence 
which placed them as a group in the high 
normal class; the mean intelligence quotient 
of the thirteen children was 105. They were 
superior in this respect to all the children 
used as controls with the exception of the 
children of professional fathers in the 
Simpson study. When arranged according to 
rank, the order was as follows: profession- 
al, home management, nonprofessional, board- 
ing homes, and institutional. The same or- 
der obtained for the percentage of traits 
developed before or at the expected age, as 
may be seen in the last colum, 

The home management house children in 
the Simpson study were superior to both the 
control groups in the development of motor 
traits, They also excelled the nonprofes- 
sional group in the development of the per- 
sonal-social trait. They were somewhat in- 
ferior, however, to the other two groups in 
the development of language and adaptive be- 
havior. In every case the differences were 
so small] that little significance may be at- 
tached to them. In the McLauchlin investi- 
gation the home management house group was 


superior to each of the control groups in 
the development of all four types of behav- 
lor-motor, language, adaptive, and personal- 
social, 


These differences, it would seem, 











are great enough to be significant. It may 
be noted that the percentages in the Pral] 
group compared very favorably with the 
McLauchlin home management house group. 

There is the possibility that the re- 
ports of the development of the home manage- 
ment house children were more conservative 
than the reports given by the mothers be- 
cause of a mother's natural desire for her 
child to appear as well as possible. The 
motor traits are the traits which are the 
most objective, and the investigator could 
observe practically all of these traits her- 
self. It will be recalled that these are 
the traits in which the home management 
house children were the most superior. 

An analysis of the investigators! note: 
gave no evidence that the home management 
house children suffered emotionally because 
of their apparently complex social situation. 
They compared very favorably with the con- 
trol groups in emotional stability. They 
were less timid in the presence of strangers. 
They cried less during the medical examina- 
tions. There was less thumb sucking anda 
nail biting among them. 

The home management house children were 
noticeably superior in physical health. No 
ailments of any kind were registered against 
them while the investigations were in prog- 
ress. 

The relative high standing of the home 
management house children in intelligence 
may possibly be taken as some slight evi- 
dence of a superior environment. There can 
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SOME PARENT-CHILD RELATIONSHIPS AS SHOWN IN CLINICAL CASE STUDIES 


by 


Marian J. Fitz-Simons 
Detroit, Michigan 


The ultimate objective of research of 
which this project is a preliminary step is 
the determination of the effect of different 
parent-child relationships on the personali- 
ty development of the child. According to 
the original plans for the study, one step 
was the classification of a series of cases 
according to the parent-child relationship 
found in the case. It was suggested that it 
might be necessary to devise a scale similar 
to Wickman's (15) scale for rating children's 
behavior so that cases could be classified 
according to different degrees of parent- 
Child relationship. The need for an objec- 
tive means whereby two persons could classi- 
fy cases with a fair degree of agreement was 
felt to be an essential preliminary for re- 
search in this field. 

Because of the need for this scale, the 
purpose of this research was twofold: (1) to 
develop a technique for the classificationof 
cases according to the parent's emotional at- 
titude towards his child, and (2) to classi- 
fy approximately 100 cases by means of the 
technique developed. A comparative study 
was made of the age, sex, and problems of 
the children whose cases fall in the various 
categories according to the parent's atti- 
tudes. The technique devised, A Guide For 
the Estimation of Parental Attitudes on Case 
Data,! is printed in connection with this 





‘ article. The second part of the research, 


as here reported, aimed to discover any as- 
sociation which might exist between chil- 
dren's problems and different attitudes as 
determined by the use of the guide. 


DEFINITION OF TERMS 


Attitude 

The definition of “attitude” by Thurs- 
tone (11) gives precisely the meaning of the 
term as used in this study: 





",...the degree of affect about a psycho- 
logical object. Affect has two directions 
in its primitive sense, appetition and 
aversion. It is here used to designate 
potential action which is favorable toward 
a psychological object or unfavorable and 
against it. The strength of this affect 
which may be positive or negative is tt 
trait measured by the attitude scale." 








The psychological object in this Case 
is the child. The affect is the feeling of 
a parent which leads him to approach or 
withdraw from the child; it is used to desi¢- 
nate potential action in the direction of 
close association witn the child or in the 
opposite direction of actual or psychologi- 
cal separation from him. A relationship 
which results from a tendency towards close 
association is often referred to as an at- 
tachment. A relationship which results fron 
a tendency to withdraw from or to repel the 
child so as to produce separation is often \ 
referred to as a rejection of the child. One 
which vacillates between the former and the 
latter is spoken of as an ambivalent rela- 
tionship. The strength of the feeling, 
which may be positive or negative, is the 
trait which is estimated and classified by 
the guide. 

A special type of attitude frequently 
seen in clinical cases is spoken of as an 
overprotective attitude or as a case of 
overprotection of the child by the parent. 
The name contains the key to its chief char- 
acteristic. The parent is overanxious con- 
cerning the welfare of the child, over- 
zealous in caring for him, and protects him 
from what he considers harmful to a_ degree 
not warranted by the conditions. The parent 
may also be oversolicitous in seeking to 
Please the child. One type of overprotec- 
tion is thought to be an indication of a 
negative attitude of which the parent is 





1. Details of the construction and validation of the guide are reported in a separate article which has ~cen publis hea 
by the author. 
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may be the cause of unwholesome attitude 


toward the children, such as overprotec- 
tion, spoiling, too high standards, too 
much strictness, rejection. Outstanding 
here is the failure to achieve needed sat- 
isfactions from the mate, whatever the 
source of failure may be." 
Behavior 


The term "behavior" is used to desig- 
nate observable actions, including verbali- 
zations of feelings and opinions and inter- 
pretations of them by the subject whose be- 
havior is being studied. The termis used 
here to refer to the actions of the parent 
in handling the child and in assuming re- 
sponsibility for him, including statements 
of his feeling towards the child, statements 
about the child which indicate his reaction 
to him, and his interpretation of his own 
behavior. | 





CONSTRUCTION AND EVALUATION OF ‘THE GUIDE | 


The guide was set up in accordance with | 
the consensus of opinion of forty-one = | 
guidance clinicians as to the positive or 
negative parental attitude indicated in the 
general statements of parental behavior of 
which the guide is composed. The writer 
read twenty-one cases covering a wide range | 
of problem behavior in children and selected | 
from them every statement which referred to | 
the parent's reaction to the child. Five 
hundred eighty-nine such selections were | 
grouped, according to similarity in the par- | 
ent's behavior, under ninety-two general | 
statements describing types of behavior. 
Thirty-nine of these zeneral statements re- 
ferred to the amount of responsibility which 
the parent took for the child, and sixteen 
referred to the parent's method of handling 
the child and his way of reacting to the 
child's behavior. 

These fifty-five statements with illus- 
trative examples from the cases were print- 
ed on cards sent to twenty-five child guid- 
ance Clinics to be sorted by a psychiatrist, 
a psychologist, and a psychiatric social 
worker in each according to the degree of 
attachment of parent to child indicated in 
the general statements. There were nine 
categories ranging from 4+ to 4-, with zero 


JOURNAL OF EXPERIMENTAL EDUCATION Volume 





for those statements which gave no indica- 










tions of the emotional tie between par 
and child. The clinicians were asked 
evaluate the general statements, not the 


| amples, and also to take the behavior w 
| consideration at its face value. 


In order to find a group of statements 
which could be used as key points in the 
identification of the special attitude ove 
protection, thirty-seven additional state- 
ments which referred more directly to the 
parent's feeling towards the child or the 
child's reaction to the parent were also 
out to be rated as to whether they always 
showed an affectionate bond between parent 
and child or the opposite. Here again the 
zero category was reserved for those state- 
ments which might show either attitude or 
neither. Forty-one of the forty-six ratin; 
returned were summarized and items ejec 
when the percentage of clinicians sgresine 


| did not meet the criterion set (any percent- 


age which would be greater than 50 per cent 

plus three times its probable error). mer 
a sufficient number of clinicians had agreed 
in rating an item other than the key points 
as positive or negative, that item was ther 


| placed in the category from 4+ to 4- inw 
| the mid-score of all the positive or nega- 


tive ratings of the items fell. The guide 
as it was constructed and used in this st 
is presented with the realization that it 
still in an experimental form and needs fur 


ther refinement. 


Not all the behavior of the parents re- 
corded can be considered an indication of 


emotional relationship between parent and 


child. If a father doesnot provide financial 
support for his child because he is disabled, 
this single item is of no significance in 
determining the parent's attitude towards the 
child. But if the case material shows that 
he is able to support the child and does not 
and if this seems, to the person charting 
the case, to be an indication of a lack of 
affection between parent and child, this item 
would be counted in the final estimation of 
attitude. Behavior which is the result of 
inevitable limitations of the environment 
(economic, hygienic, and vocational) cannot 
be used in forming an opinion as to the feel- 
ing towards the child. No item is evaluated 
in isolation, but is to be weighed in the 
light of all the material in the case and 


5 were used in the study 
ese cases 
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placed in its 

accordingly. 
11 parental 
rding to this 

tion 


ccordinge 


proper category in 
behavic 
scheme, 

to the case is 
the directions 
The guide, with 

to be found following 


ie 
one 


;siven 

— 
LO 
4 ite . 


is 


estin 


Se, this. 


t 


ie 
ve 


or 


sement 


jer to determine the degree of 
oetween two trained workers’ using 
uide, sixty-five cases were read, chart- 
classified by the writer and another 
hiatric social worker. ter a prelimi- 
practice of seventeen cases, the work- 
at no time conferred on the analysis of 
orty-eight cases on which the estimate 
sliability was made. Because of the non- 
erical character of the data, the ninety- 
ratings were treated as attributes and 
-oefficient of mean square contingency 
sed. This was found to be .80. 
rprisingly high degree of agreement be 
the similarity in traini gs of the twc 
This should not reduce the value of 
ide, as it is designed for use by 
workers. 


(hirty-one of 


e 


The 
stllo 


Vv 
may 


the same forty-eight cas- 
of the validity. 
contained statements in the re- 
of the staff conference concerning the 
ning towards the child. The 
were collected by the writer and 
a third worker who rated them. 
worker refrained from looking at 
ff report as she was reading these 
Her rating was correlated with that 
third worker by the mean square con- 
ngency method. There were forty-one of 
ese ratings, as ten of the cases had quo- 
tions from the staff report concerning 
th parents. ‘The C was found to be .54. 
The interpretation of this coefficient 
difficult because of possible conflicti 
tors influencing it. ‘The roughness of 
Classification of attitudes would prob- 
tend to raise it. On the other hand, 
fact that in only two instances did the 
rd worker use the ambivalent category and 


aaa 
second 
sta 


nat in no case did she use the zero or over- 


“+ 


vective categories caused a scattering in 
contingency table, reducing it toa three 
lark (1) gives a brief history of 

fourfcld study is 
be found in Zachry (16) and in Watson (13). 


the program. 


outlined in the Appendix of Lee and Kenworthy (4). Examples of fo 


efficient woul 
present one. 
result obtained 
for the estimatic 
study. 


During 
rram th 
child guidance 
by the Division 
linquency 
Clinics) of 
al Hygiene. 
tial case library 
pose The cases 
lected from the 
cases" of thr 
muidance 
as Clinics A, 
in a large city, 
tion of the Unit 
Atlantic seaboard, 
coast. 
outlines has 
data from t! 
service clinic 
dren was subjected 
included a physical 
tric and psychologi 
social study. 
referred tc 


the 


tion 
clinics referred to 

1 was located 

the central por- 
Clinic on the 
the west 
The use 
made 


thr 
Via 


full 
the chil- 
study which 
examination, a psychia- 
Cal examination, anda 
This type of case will 
rth as a full-study case. 


iese 
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of 
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"ee 
sia ‘[.cac 
ff Cases, 
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a fourfold 


ho 
De 
hencefo 


ELECTIVE ITERIA 


In setting up the criteria for the 
tual selection cases, four factors which 
might be major causes of atypical behavior 
were eliminated: extremes of intelligence, 
gross physical defects, broken homes, and 
unsatisfactory economic status of family. 
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Since the broke mi frequently re- 
ferred to as a major factor in the causa- 
tion of delinquency, it was decided to se- 
lect only cases in which both parents were 
living in the hom This, of urse, does 
not eliminates marital disharmony as a factor 
in the etiology of the problems the case 
st) ad fhe selectior f cases in which 
the onomic stat was comfortable or af- | 
fluent should eli ite e {c stress as a 
major cause of the problem behavior. tt is 
still possible that friction in the home mai 
be the result of conflict over economic sta- 
tu ever hough 1t 6 comrc rtab] e 

Subnormal intelligence in children may 
so easily be an irritan - 


c the family rela 
tionships, as well as being a primary cause 
of school failure with its trein of unsatis- 
fying experiences for the child, that all 


cases below 85 I.Q. as determined by the 
Stanford-Binet test were eliminated. The 


Original plan ' 11] cases with 


I.Q.'sS over 115 as well, since superior in- 
telligence may cause problems ina child's 
social adjustment. ! it was found, how- 
ever, that only fifty-five of the 574 full- 
tudy cases met this as well as the other 


three criteria, the upper limit was abolished. 

is criterion does not entirely ex- 
Clude low intellig rence as a cause of behav— 

‘difficulties. A detailed analysis of 

each case record would be the only adequate 
method for this purpose, as the significant 
factor in many cases is not the actual I[.Q. 
of the child, but the relationship of thein- 
telligence level of the patient to that of 
the siblings and the parents. A child with 
an I.Q. of 100 who has a sibling competitor 
whose level is 130 or thereabouts may de- 
velop feelings of inferiority or inadequacy 
even more readily than a child of 70 I.Q. 
competing with a sibling of average intelli- 
gence. The emotional reaction of the par- 
ents to the two children in either case may 
be similarly affected by the difference in 
the childrents ability 

ally, records containing the report 


ica ( rere discarded 
r to remove from the group cases 

which feelings of i riority might be 

Cdl ¢C 1 lt ls does 

{ 5 » { = i= Pelels tr 

S ( i lag 3 def 


due to conflict 
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may imagine that he has a disease whic} 
not found present upon examination. 


A y+ — hh ~ to tow .c } 
Although it is imposs ib] ie com Ipiet 


> 
5 


eliminate marital disharmony, low inte 

rence, physical defects, and emotional 

over economic conditior ‘ 
etiological factors without a detailed A 
Sis of each case record, still it was 

that by the use of the four criteria a 


would be selected in which there woul 


less chance that these factors were ma 

auses of the behavior problems than i 
involving step-parents, economic depend 
feeble-mindedness, deafness, citemeaes. 
other gross defects were included. 


? 
4 


METHOD OF SELECTION 


Procedure 
The selection of cases was facilit: 


| by the use of the statistical cards on 


in the New York office of the National Con- 

mittee for Mental Hygiene. These cards con- 

tain information summarized from the case 

records in the library of cases. The sun- 

mary cards of the full-study cases of demon- 

stration child guidance clinics A, B, and t 
were inspected to select the cases in whic! ‘ 
both parents were living in the home att 


| time the child was referred to the clinic. 


In cases fulfilling this condition, the 
cards on which the economic status of the 


| family was listed as comfortable or affluen' 


were retained. Of these, the cases in whic 
the I.Q. was listed as over 85 were drawn 
out. Finally, these were sorted according 


to the listing of physical defects. rt 


Difficulties Encountered um 





No difficulty was encountered in select- 
ing the cases ‘according to any of the crite- 
ria except that of choosing cases in whic 


| no gross physical defect was listed in the 


| report of the findings of the physical ex- port 
amination. Cases in which “the examinatior ial 
was negative", in which the findings were tior 
"dental caries", and in which the recommen- for 
lations advised "dental care, general hy- quer 
giene for rest and undernourishment, at- this 
tention to diet and rest", "posture exer- amir 
ises", and "sex instruction” were accept« exan 
from the data on the summary card. 1 Sé 


Ow 4 ‘ -« 1aPSawmi — aa re ep 4 \ [ern 
in which a deformity or a cardiac invo: oI, 
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ntioned, cases of glandular imbalance 
st-encephalitis and cases in which an 
ite tonsilectomy was advised were dis- 
with one or two exceptions. If there 

special recommendations in the com- 
report of the physical examination and 
conference report did not in- 

that the physical condition contrib- 

the child's problem, the case wes se- 
for study. If additional spe.ial ex- 
ions gave any indication that the phys- 
iition was a significant cause, the 
omitted. 


atat? 


ases were included which would 
omitted except that the report of 
conference contained statements 
the parent-child fetatioashis 
it possible to use the case in the 
validity of the guide. Since the 
of these cases would have reduced 
which could be used for this pur- 
twen*y-seven, an exception was made 
standards of selection set up for the 
ier of the cases. In one of the excep- 
cases, the child was given thyroid 
cation; in a second, the movement of the 
's elbow was slightly impaired; in the 
case, the child had a visual defect 
"may have affected his reading"; andin 
h, the child was 16 per cent under- 
Oo other cases were included in 
physical condition was re- 
a cause of his problem. 


mary of Physical Findings in Selected 


ecative findings and no recommendations | 


follow-up treatment were found in only 
of the ninety physical examinations re- 
rted for the cases chosen for study. Spe- 
11 nose and throat examinations and atten- 
tion to diet ari rest were each recommended 
r twenty-five cases. The next most fre- 
juent recommendation was for dental care. 
his occurred twenty-one times. An eye ex- 
mination appeared fifteen times and an ear 
xamination, six. Posture training or exer- 
se was recommended in twelve cases. A Was- 
ermann test, the only other recommendation 


Lan. 


occurrins 
six cases 


AOMDARTQON : ‘hy nab he TAOLK Tmt 
COMPARIE VIN i SOBLECTED ASES WITH 
‘y TNIT DODITT ATT. 

CLIT \ POPULATION 


omparison 
the privileg 
1,195 cases 
were studied for 
report f tl demonstra m child guidance 


Lic 


. ©” 
clinics. these statistics have made it pos- 


ty) 
Le 


aw 


to compare the group of cases selected 
for this study with a large number of cases 
irawn from the same clinics. The latter will 
be referred to as studied cases a! ] 
those which were riven 

treatment services 

Clinics. The cases 

study were selec 


cases of wt ic} + 
LOO, bf bald 


the three clinic 


Incidence 
One=-si 
linics 


+ 


ion of 
‘Table 
were abou 
in each 
criteri 


percentase 


Clinic |Stud- 


ied 


i 





™ ot . > 
Studied cases are 
enson's manuscript. 


four cases there was no detailed report of the findings as the physical examinati 


row the unpublished manuscript by Dr. George S. Stevenson. 








-is given for the selected group but 


This tabulation indicates that each 
Clinic contributed a practically constant 
percentage of cases to each of the groups 


under consideration. 
the criteria selected about 16 per cent of 
the cases, it is probable that the popula- 
tion of the three clinics was similar in it 
constituents. 


Comparison as to Intelligence Quotients 


TABLE II 


THE COMPARISON OF THE TWO GROUPS OF 
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CASES ACCORDING TO I.Q. 


——— = af — 
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t | Cases Per Cent 
ence | T 
mouotient [Selected Studied |Selected| Studied 
Group Group | Group | Group 
t + > T = 
Not reported | 4 48 4 4 
Below 70 | 0 72 0 6 
70 to 79 0 136 0 A 
80 to 89 l 232 1 20 
90 to 109 39 471 41 39 
110 to 119 24 122 | 26 10 
120 or over | 26 114 28 | 10 
Total | 94 1195 100 | 100 
a a | 
ABLE III 


THE DISTRIBUTION OF CASES WITH 1.Q.'S 
OVER 120 





Intelligence 
Quotient 


Selected Group 
Cases Per Cent 
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20 to 129 l 
130 to 139 

140 to 149 

150 to 159 

160 to 169 

170 to 179 
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The comparison of the two groups of cases 
according to I.Q. is given in Tables II and 
III. About 40 per cent of both groups of 
cases have [.Q.'s between 90 and 110. The 
criteria have selected the same percentage 
of cases of average intelligence as are 
found in the total clinic population. The 
distribution of cases with I.Q.'s over 120 
could 


not be given for the studied cases of the to- 
tal clinic population, since specific infor 
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mation was not available. In two cases, 
Stanford-Binet examination was incomplet 
due to lack of coéperation; one child 
judged to be "normal", the other "low ay 
age." Two patients were found to be of 
mal intelligence according to the Army A 
test. 

Terman (10, p. 94) stated that "a 
60 per cent of all school children test 
tween 90 and 110 I.Q." He refers to thi 
group as having "normal, or average inte 
gence." Both the selected group and the 
studied group contain about two-thirds 
many children of average intelligence a; 
unselected group of school children accor 
ing to Terman's figures. Terman found 
1 per cent of unselected school children 
tested below 70 I.Q. and fell in the defi- 
nitely feeble-minded group. 
cases, 6 per cent fell in this feeble-min 
group. 
had [.Q.'s lower than 90 in contrast to 
per cent of Terman's unselected school 
dren who had [.Q.'s of 91 or less. In! 
Terman's group and the studied group 20 
cent reached or exceeded an [.Q. of 110. 

It is to be expected, perhaps, that 
percentage of subnormal children in the + 
tal clinic population as represented by 
studied cases of the three clinics would 
greater than that percentage ina grouy 
unselected school children. However, t! 
fact that there is exactly the same perce 
age of superior children in the clinic gr 
as in the unselected group and two-thirds 
many children of average intelligence 


a surprise to persons who are unfamiliar 
with clinic groups. The majority of the 


1,195 children in the clinic group are of 
average or superior intelligence. This point 


should be emphasized to help remove the 


stigma which is sometimes attached to child 
guidance clinics due to the mistaken idea 


that their function is to serve the sub- 
normal child. 


While the four factors operative inthe 


selection of cases to be included in this 


study have drawn from the clinic populatio: 


the same percentage of children of average 


intelligence, they have singled out two and 
one-half times as many children of superior 


intelligence as are found in the studied 


In the studie 


Thirty-seven per cent of the case 


4 cr ¢ 





fermen's unselected group. 
cent of the selected 
hich reach or exceed 110. 
the criterion of comfortable 
is responsible for the 
in the proportion of superior 
{ it has nd 
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Marital Status and Physical 


No statistics were available 
the selected cases with the studied 
of the three clinics as to the number 
own parents living with the children or 
cal defects found. One case in 


for com 


my 


which the child had a stepmother was includ- 


in the group of cases used in the estima- 
n of the reliability and validity of the 
ide. With the exception of the section on 
analysis of the problems, this case is 
t included in the data presented in this 
tion of the study. In its place statis- 


AG 


S are taken from one of the cases which 


net the conditions set by the criteria but 


hrough oversizht was not analyzed to esti- 


nate the parental attitude. 


-Simons 


Comparison as tc 
The fol 


parison 


Sex and Age 

lowing tabulation 
of selected cases with 
as to sex. There are a 
as many boys as 
sample is almost 
to the total 


the three clinics. 


shows the com- 
studied 
few more than twice 
girls in both groups. Our 
identical in this respect 
of studied cases from 


cases 


mr 
numoer 


It appea from the 


that *plarctix are 
that ny selective r 


drawn 
unger 


error of 
Za Va Vd 


have 
+, : anaAs vv That 
Studied cases a somewha 


fhe standard 


the difference between th 
iren between the ages of 
the two groups indicates that some factor 
other than chance is at work, as the differ- 
ence is two and one-half times the standard 
error of the difference. The smaller per- 
centage of children in the age groups from 
ten to fourteen is not statistically 
nificant, but in the group from fifteen 
nineteen it is great enough to insure 
against chance. It is safe to state that 
the group as a whole is younger than it 
would have been by chance selection. 


ner 
per 


cent of chil- 
five and nine in 


siz- 


to 


Comparison as to Nativity 

Ninety-six per cent of the children se- 
lected for study were born in the United 
States. Three of the four foreign born 


children were from Canada, so that the need 
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for adjusting to the manners, customs, and 
mode of living in a foreign country faced by 
the children in this study is practically 
nonexistent. The emotional strain caused b 

moving t< by being unable tc 
speak the new language, by needing to adjust 
to a different system of education, or by be 
ing demoted to a lower grade in the new coun 
try because of a language handicap is also a 
factor which does not enter into the etiolo- 
gy of the problems of the children studied 

here. The following tabulation shows the na- 
tivity of patients in relation to the nativ- 
ity of parents: 


- 1 ~ he 7 
a new country, 


oe 


Cases in 
Group 

Select-| Stud-!Select-| Stud- 
ed ied ed ied 


Per Cent 


Native born of 

native »oorents 64 584 68 49 
Native born of one 

native and one 

foreign parent 9 115 10 10 
Native born of 

foreign parents 15 356 16 30 
Foreign born of 

foreign parents” 2 52 2 
Nativity of one or} 

both parents un- 

known 4 38 4 7 


Total 94 1195 100 100 





a 
Four patients were foreign born, three in 
Canada. 


The selected cases contained 19 per cent more 
native born children of native parents than 
the studied cases. They also contained 14 
per cent fewer children who were native born 
of foreign parents. As these differences 
are more than three times the standard error 
of the difference, they are statistically 
Significant. The per cent of foreign born 
of foreign parents and of native born of one 
native and one foreign parent is nearly the 
same in both groups. Since 68 per cent of 
the children were native born of native par- 
ents, the necessity for learning two lan- 
guages did not exist in these homes. 
According to Table I, 73 per cent of 
the parents in this study were native born, 
so that the need for adjusting to life ina 


new country was not a factor in the develop- | 


ment of their emotional patterns. The ad- 
justment of one parent to the other may be 
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complicated by differences in nationa 

Different tastes in clothes, food, hom 

nishings, family ideals and customs, 
jeas Child guidance are possible 


- 
friction between parents. Such di 
f opinion may produce conflictir 


ices O 

loyalties in the child who feels the 

azreé with one parent against the oth 
, 


to agree with both even though each 
grees with the other. This state of a 
| may be one source of emotional conflic 
| which results in problem behavior. In 
10 per cent of the cases of this study 
|} one parent native born and the other 
| eign born. Of the foreign born parents 
| two cases the parents were of different 
tional origin, making a total of 12 per 


‘ 


| 

| 

| in the group of parents of differing na- 

| tional background. In about 85 per cen fam 

| the cases the parents were of the same . Dy 
tionality, which would tend to eliminate wide f 

| differences of opinion due to different na- Rom 

| tional backgrounds. 


i TARTR T 
| TABLE I 


COMPARISON OF SELECTED WITH STUDIED CASES 
AS TO NATIVITY OF PARENTS 




















| Nativity ee i ___ Shektes 
| of Parents Father |Mother | Both Father | Mother | Bot! 

= as Cases 
| Native born 65 72 |137| 635] 676 1211 ler 
| Foreign born | 25 19 44 493 455 | 94 
Not renorted +4 3 7 67 64 | 132] —— 
Total | 94 94 | 188 | 1195 | 1195 (22 — 
| —— — L cl Nao 
| Per Cent wer 
| Native born 69 | 77 | 73| 54 57 cer 
| Foreign born 27 20 23 41 38 4 rac 
| Not reported | 4 3 4 5 : : tic 
| Total 100 _ 100 100; 100}; 100) 1 men 
the 
More of the parents in the selected in 


group were native born than in the studied 
| group. ‘This difference (18 per cent) is 
almost certainly not due to chance, as it is 
more than three times the standard error of 
the difference. 








a £4 ¢ the P _ dre 
Comparison as to Religion of the Parents no 
The following tabulation shows the cor ae 


parison of the selected cases %& the 








Cases in Group Per Cent 


Stud- 
ied 


Select- | Stud- 


ied 


Select- 
eq 
581 
L723 
196 
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493 
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he selected cases had 12 per cent more 
nilies in which both parents were of the 
testant religion and 18 per cent fewer 
ilies in which both parents were of the 
man Catholic faith than occurred in the 
tudied cases. For 


| wealth Fund decided that 


| 
| 
| 
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native born, one might expect to find fewer 
problems in the record of their experience 
than in the large unselected clinic popula- 
tion. Unfortunately, no statistics were 
available on the percentage of the problems 
found in the total number of studied cases 
from the three demonstration clinics because 
the research statistician of the Common- 

the differences in 
Classifications of problems made the summa-~ 
rization infeasible. Since the writer 
checked from the case records themselves all 
the problems found in the selected cases on 
the composite list of problems, there is 
ample justification for totaling the prob- 
lems found in the selected cases of Clinics 
A, B, and C. Table [I shows the incidence 
of the problems which occurred four or more 
times on the composite list.) A summary of 


| the problems found in ten or more of the 


the latter group the dif- | 


rence is statistically significant. In the 


rmer group and in the portion of the se- 
ted group in which parents were of dif- 
nt religions, the differences are not 

ite three times the standard errors. One 
’ the factors which may disturb the atmos- 
ere of the home is difference in religious 

ief of the parents. In the selected 

up there is a possibility that this might 

one cause of the child's emotional prob- 
em in 10 per cent of the cases. 


comparison as to Race 

Only two children in the selected cases 
were of the colored race, so that the per- 
centage for the white race was 98. Since 
racial conflict may be a cause of severe emo- 
tional strain, it is to be regretted that 
membership in the white race was not one of 
the criteria for the selection of cases in 
order to make a more homogeneous group. 





COMPARISON AS TO BEHAVIOR PROBLEMS OF 
SELECTED GROUP WITH FULL STUDY CASES 
OF CLINIC B 


In this group of native born white chil- 
dren of average or superior intelligence, in 
g00d health, living in comfortable homes with 
coth of their own parents, most of whom were 


l. The composite list is a list of children's problems compiled by the author. 


| not be assumed to be representative 





studied cases of Clinic B was available. 
These are presented in Table III. Although 
the frequency of problems in this table can- 
of the 
frequency of such problems in the three 
child guidance clinics, it is reproduced 
here to be used in comparing the percentage 
of problems found in the selected cases with 
that found in full-study cases of Clinic B. 


Of these sixteen problems, the differ- 
ences in percentage of selected cases and 
Clinic B studied cases reaches statistical 
significance in only one instance. "School 
work poorer than ability would warrant” is 
found in 24 per cent of the selected cases, 
whereas “poor school work " was recorded in 
only 7.7 per cent of the studied cases of 
Clinic B; this is 3.3 times the standard er- 
ror of the difference. If the problem 
"school maladjustment” in the studied cases 
is added to the latter, it raises the per- 
centage of 12, making the difference only 
2.4 times its standard error. 

As used by the writer, “school work 
poorer than ability would warrant" includes 
all cases of school failures and those cases 
in which the children were receiving poor 
marks if the child's school placement was 
not higher than would be correct for his 
chronological age. Cases in which children 









































TABLE II 






PROBLEMS REVEALED IN SELECTED CASES IN FOUR 





OR MOKE INSTANCES 
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SYMPTOMS FOUND IN FULL STUDY CASES IN 
CLINIC B 













































































| Group Per Cent Studied Cases Per Cent 
Problem ———-— —--— —+4—- Symptoms - 
| Boys |Giris| Total | Boys|Girle|Total Boys|Girls| Total |Boys|Giris|1 
Aggressive Behavior Conduct 
Defiance of authority’| 10 | 2 | 12/15) 7/ 18 Stealing™ | e9 | 84 | 128 [85.9] 2 
y e * 4 | | 5.2 eo. 
Negativism , | 4 | 15/17] 14] 16 Lying - 74 40 | 114 /|29.8] 35 
Disobedience | 5 | 16/17] 17] 17 Temper tantrums | 63 | 47 | 110 /25.4) 41.2 
Stealing - 25 | 4 | 27) 35) 14) 29 Resentment of author- 
Lying——defensive 27 | 5 | S82 | 4 17 34 ity 29 16 {| 45 |11.7) 14.1 
Disorderly conduct— | Disobedience*™ 32 6 $8 12.9; 5.8 
school a ae | 8 ny 8 9 Running away 29 7 36 {11.7} 6.1 
Domineering 12 | 8 15 18 10 16 Swearing, obscenity 24 | 7 31 | 9.7) 6.1 
Quarrelsomeness 19 1 20 29 | 3 21 Truancy from home 25 | 1 26 (10.1 2 
Boasting 17 | 6 25 «26 21 24 Fighting, cruelty 28 | 2 25 | 9.3} 1.7 
Cruelty 8 0 8 | 12 9 Unmanageableness 19 | 4 23 tet) 8.5 
Inability to get Destructiveness 18 4; 22] 7.8| 5.5 
along (children) 25 3 28 | 38 10 30 Truancy (not specified | 
Sex play m 7] 5 2;u 17 | 18 as to home orschool)|/ 14, 3/ 17 | 5.7) 2.6 
Temper tantrums 14 | 22 | 22 28 | 28 Bullying |] 281 1S 17 
; “5 - “ . Sex activity or mis- 
ee mee = Withdrawing Behavior : conduct | 6 e) 15 | 2.4] 7.3 
Daydreaming™ yas] 2] iazfes] 7] 18 Smoking } a} 1] 12] 4.4 2 
Ly ing--imaginative | 6/2] 8/9] 7 9 | l 4 p Cates § 
Ly ing--gxpansive | 4 0 | 4 6 4 Educational Problems 
Shyness ; 10} 8 1s | 15 10 14 T aaa cea 
Fearfulness | &6|2 | 7] 8 7 7 Inattention, dislike, 
Distractibility | 13 2 | 15 | 20 7 16 lack of interest in 
Depressiveness 4 0) 4 6 4 school 55 16 | 71 /|22.2| 14.) 
Preference for own sex 5 1 | 6 8 3 6 Truancy from school 61 8 | 69 |24.6 7.0 
Not fully accepting Mischievous in school 31 7 38 j12.5; 6.1 
own sex - 4 1 5 6 3 5 Poor school work 24 4 28 | 9.7) 5.§ 
Seclusiveness 8 2 10 | 12 7 11 School unadjustment 12 5 17 | 4.8) 4. 
Egocentricity 9 2 11 14 | 2 ——____—__1____i—____1 —___1_— 
Excessive reading 6 2 8 ee) 7 8 Habits 
Evasiveness 8 1 9 2 3 10 — eT Rene eee ptiee meets Domes, 
Sulkiness a 10 |; 11 | 10 11 Nail biting | 56 25 | 81 /|22.6) 22. 
Resentfulness fr 2 } SIRT BD 9 Fnuresis* 45 24 | 67 |17.3| 21.1 
anemneerICey: : , . . Masturbation™ 44 10]| 54 |17.2| 8.8 
—_ Habits = CCCCC*#|s#éPocor ating habits” 30 | 21] 512 |12.1/ 18.5 
Sleep talking 17 7 | 24 /|6.9) 6.1 
—— pg ° . | , . . | ’ Poor sleeping habits 6 6 | 12 2.4 5.3 
sucking” alie2el ele 7! 6 Finger sucking* 5| 5 | 10/ 2.0) 4.4 
Nail biting” 144 | 6 | 22 | 22 | 28 | 2 Hight terrors S| S| W]| 20) 4.4 
Speech defects risa | Simi -s 2 Personality 
Masturbation*™ 8 2 lo | 12 7/1 ans Enennen Renee Seeger 
Sleep walking or talk- Feelings of inferiority, 75 33 108 /30.3) 29.0 
ing 8 | 8 16 | 12 28 17 Conflicts 50 | 44 | 74 |12.1)| 38.6 
Fnuresis”™ a1 4 18 | 22 14 | 19 Fears 34 31 65 |13.7| 27.3 
Night terrors* 4/4 | 8/6] 4| 9 Inadequate personality 
— — and feelings of in- 
Educational Problems adequacy 54 | 29 | 68 /15.7] 25.5 
School work poorer ] | T Sensitiveness 51 20 51 |12.5) 17.€ 
than ability 20 | 5 | 23 | 34 10 | 24 Feelings of insecurity | 27 20 | 47 |10.2| 17.€ 
Inattentiveness is |} 2 | 15/20 | 7 | 16 Reothenaneng me) Ul 4 4-5) 9.7 
Lack of interest in | | Day dreaming « 13 | 45 |12.9 11.4 
pe ie) Fi?) - ee 16 | 48 |10.9| 14.1 
| | } ear ess 2 }10.9 ‘, 
ee ee 7 ee Ls Stubbornness 30 | le | 42 /12.1/ 10.6 
Miscellaneous Hyperactivity 18 12 | 3O | 7.3) 10.6 
¥ T Instability 6 25 | 29 | 2.4] 20.2 
Feeding probleas u | 10 fl) 17 | 34 | 22 Overimaginativeness 10 | 18 | 28 | 4.0! 15.8 
Concern over health S| 7 | 10] 5/ @] n Neurotic tendencies 11) 15 /| 26 | 4.4| 18.2 
Excitability 7 5 10 11 10 11 Infantile reactions 13; 10 25 | 5.2 8.8 
Jealousy 6 | 4 10 9 14, 11 Jealousy* 14 | 8 22 | 5.6] 7.0 
Inability to carry | | Shut-in, seclusive- | 
} | | , | | | 
responsibility 7 if * i ae | 7 ness 15 | 7 | 22 | 6.0! 6.1 
Overactivity lo | 8 13 }15 | 1l0/ 14 4 Bs Tea 
Submissiveness 6 0 6 | 9 ze... *The sixteen problems compared with problems in selected 
Truancy 18 1 14 20 3 | 15 cases. 

















*The sixteen problems compared with Clinic B problems. 









































**Reproduced from an unpublished manuscript by Dr. Georgs 
S. Stevenson. 
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TABLE III (Continued) 


PTOMS FOUND IN FULL-STUDY CASES IN 
CLINIC B** 





Studied Cases Per Cent 


Boys |Girls |Total boys] {Girls | Total 
4 1 
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ixteen problems compared with problems in selected 


eproduced from an unpublished manuscript by Dr. George 
. Stevenson. 


retarded according to the mental age 
t correctly placed chrono Ologically were 
not listed. Fourteen or 61 per cent of the 
twenty-three cases in which the problem oc- 
curred were children whose I.Q.'s were 110 
or better; the [.Q.'s of sever, fell between 
100 and 109, and those of two were between 
and 99. Fourteen, or 28 per cent, of the 
fifty superior children in the selected group 
vere doing poor work in school. 


were 
, 
“uu 


10) 
. 


iilarities 
In the fifteen remaining problems on 
hich the groups may be compared, the dif- 
ferences in the percentages are not large 
ough to characterize the two groups as be- 
¢ significantly different in these re- 
Spects. Less than 3 per cent of variationis 
found in the incidence of nail biting, enure- 
Sis, shyness, and defiance of authority. De- 
fensive lying belongs in the above group. 
imaginative lying and expansive lying, 
however, were added to defensive lying, the 
percentage of lying in the selected group 
would probably be noticeably higher. Prob- 
lems which varied from 4 to 8 per cent in- 








2-9 1mons 


clusive in their 
disobedience, 
daydreaming, seclu 
sucking, feeding 
night 


occurrence in the 
stealing, temper 
isiveness, thumt 

problems 


terrors, and 


groups 
tantrums, 
and finger 
» masturbation 
jealousy. 


are 
Alo 


Summary of Comparison 

Granting that allowance must be made 
for slight differences in tabulating prob- 
lems and in interpreting the terms used, 
still the surprising similarity in the per- 
centage of occurrence of these problems in 
the two groups points to the need for fur- 
ther search for the causes of the problems. 
Poverty, broken homes, subnormal intelli- 
gence, physical defects, and foreign nativ- 
ity were not causative factors. In spite of 
the fact that the selected cases included 
children who were of average intelligence 
in good health, living in comfortable homes 
with both of their own parents, most of whom 
were born in the United States of native 
born parents, the study of these children 
revealed very nearly the same percentage 
distribution of certain problems as were 
found in the cases of 362 children fromClin 
ic B. In respect to the sixteen problems 
discussed, the groups are much more alike 
than different. The selected group had more 
children with feeding problems, more chil- 
dren doing poor school work in spite of the 
greater percentage of superior children, and 
possibly more children who were reported for 
lying. The greater number of feeding prob- 
lems might be caused by the fact that the 
selected cases contained more young chil- 
dren than the total clinic group as repre- 
sented by the studied cases. 
PROBLEMS IN RELATION TO PARENTAL ATTITUDES 

A child's behavior is a problem only in 
so far as it is interpreted as undesirable 
from the point of view of his development or 
his social relations. When teachers (15) 
and parents (9) were asked to rate a series 
of behavior reactions of children as to 
their seriousness, they differed markedly 
from the mental hygienists who rated the 
same series of reactions. The latter con- 
sidered most serious behavior which indicat- 
ed that a child was adjusting to his environ 
ment by withdrawing from it. With the 
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recognition that one of the characteristics 
of a psychotic patient is a withdrawing from 
reality in varying degrees to the point of 

such complete dissociation that the patient 
is described as disoriented and out of con- 
tact with the outer world, the importance of 
discovering tendencies towards withdrawal be- 
fore they become well-fixed has turned the 
attention of mental hygienists to such be- 
havior in children. 

For use in this study, the writer 


grouped the problems in the composite list un- 


der withdrawing behavior, aggressive behav- 
ior, habits, and educational problems. Gen- 
erally speaking, behavior which indicates 
that a person is seeking contacts with peo- 
ple may be described as aggressive in con- 
trast to withdrawing behavior which points 
to a tendency to avoid making contacts with 
people. 

there are many types of behavior which 
cannot be classified as withdrawing or ag- 
gressive tendencies, as the interpretation 
depends on the purpose which it’ serves. 
Truancy, for instance, may be a withdrawal 
from an unpleasant situation, a defiance of 
authority, or both. It may also be a reach- 
ing out for a pleasant reality. In studying 





DISTRIBUTION OF PROBLEMS IN CASES 





any behavior incident it is important tc 
know the purpose which it serves for the 
One type of adjustment may be 
used at one time and another in a differe; 
situation by the same person. Neverthele: 
withdrawing tendencies characterize the be- 
havior patterns of some individuals and a-- 
gressive tendencies those of others. Fortu- 
nately, it is possible to help children 
change their methods of adjustment if the en- 
vironment can be arranged so that they wi 
gain necessary emotional satisfactions. 


Incidence of Different Attitudes 





Volume II, No. 2 





















When ninety-four cases were analyzed by 
means of the guide, 


either the father or the mother was inade- 
quate for estimating his or her attitude a 
therefore, was given a zero rating.+ Since 
the relationship of both parents to the child 
all cases with zero ratines 
for either parent were omitted, leaving six- 
to be used in the study of 


is important, 


the children's problems. A division of all 
sible combinations of attitudes of both 
resulted in fourteen groups (Ta- 











TABLE IV 





GROUPED ACCORDING TO 
OF BOTH PARENTS 


TEE ATTITUDES 






it was found that in 
information concerning 
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Groups rc 
ee 


Mother negative, father negative 

Mother overprotective, father negative 
Mother negative, fatner positive 
Mother negative, father ambivalent 
Mother overprotective, father ambivalent | 
Both overprotective 

Mother overprotective, father positive 
Mother negative, father overprotective 
Mother ambivalent, father negative 
Mother ambivalent, father positive 
Mother ambivalent, father ambivalent 
Mother positive, father ambivalent 
Mother positive, father positive 
Mother positive, father negative 


1 


All combinations of rating ;} 65 
Zero ratings omitted | 46 
Mother zero, father zero | 20 
One parent zero and other not zero 3 


at 


Number in 








Boys | Girls 





Parental Attitudes 
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Ratings Not Considered Parental Attitudes 


Mean | 
Number Prob- | Range of Prot 
lems Per Child | lems Per Child 
a — 
a 6 to 14 
8.8 5S to 16 
6.2 1 to 9 
Se ees 
7.0 ~T ~6«o1 to 18 
740 1 to 16 













1. The ratings on the nincty-four cases as assigned by the writer were used. When children's problems are under con- 
sideration, all ninet;-‘our of the group of selected cases are used, while in cases dealing with parents' attitudes 
the number becomes sixiy-four after omitting the thirty cases with zero ratings. 
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table is 


most interesting results in 
the discovery of the small num 
positive ratings given for the moth- 
attitude. This may be due in part 
iifficulty of identifying the overpro- 
ive attitudes by means of the guide. 
nfirnm the opinion, however, that 

34 children are referred to child guid- 
whereas children to whom the 

ers are attached are brought to pediat- 
S-linics because their mothers are over- 
tous concerning their health. 
pear later in ploy perenne 
neurotic t 
Fifty per c 


to 


It 
re- 


An 


Ane yee 
Slinics, 


These 
Clinics 
sraits. 
cent of the mothers and 42 per 
ners have negative attitudes 

their children as estimated in this 
ly If the guide has been a successful 
strument in identifying cases of overpro- 
‘tion that are really disguised rejection, | 
-three, or 83 per cent, of the children | 
ejected by the mothers and thirty-four, | 
per cent, are rejected by the fathers. 
possible that some of the overprotec- 
cases are cases in which the mother's at | 
le is positive, so that the percentage | 
be too high. The greater number of over-| 
‘otective mothers than fathers is interest- 
ing in view of the fact that overprotection | 
renerally been referred to in the litera- | 
ture as a characteristic of mothers. The fol-| 
wing tabulation shows the distribution of | 
arental attitudes: | 
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Parental 
Attitude 


Per Cent 


|Cases in Group 


Mother [Father | Mother 
Tt + - 


Positive 8 
Negative : 50 
\verprotective 3 
Ambivalent 9 


Total 


Father 
21 
42 | 
11 
16 

100 
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Relation of Problems to Attitudes 
The selected group of ninety-four cases 
more like the studied group of Clinic B 
than it is different from it in the incidence | 
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f certain problems in the lives of the chil- 
iren studied. Eliminating the broken home 
situation (step-parents, foster-parents, | 
widowed mothers, and institutional environ- | 
ment), subnormal intelligence, economic de- 
pendency, and gross physical defects from the 


| in this 


case, th 
ficient 


| contained thirteen chil 
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significantly 
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Groups_ Studied.--When the 
cases were classified in fourteen 
cording to the parental attitu 
lere were three 
cases in them to warrant a 
sion of the findings. The gr 
scribed below. 

The attitudes 
were es 


yroups ac- 


jes the 
with suf- 
liscus- 
ups are de- 


Y 
mai 


An, leur vat kh 
hid rrou 


of 
timated to be 


both parents 
negative. 
iren, 


in Group 1 
the group 
eleven boys and 
sirls whose ages ranged from three years, 
two months to fourteen years, nine months; 
the I.Q.'s ranged from 92 to 154. ‘This will 


two 


| be referred to as the rejected group. 


In Group 2 the mother's attitude was 
assigned to the overprotective category, the 
father's to the negative. 
boys in this group whose ages ranged 
seven years, zero months to fourteen 

eleven months; their I.Q.'s ra 
to 134. 

The mother's attitude is listed 
ative and the father's as positive in 
3, which contains an equal number of boys 
and girls. ‘The twelve children ranged in 
age from three years, zero months to ten 
years, seven months; in I.Q. they ranged 
from 97 to 140. 

The range for all thirty-four children 
in age is from three years, zero months to 
fourteen years, eleven months and in I1.Q. 
from 92 to 154. There are twenty-six boys 
and only eight girls. 

Findings for the Three Groups 


there are nine 
from 
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nged from 96 


as neg- 
Group 
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subtotals of withdrawing behavior, as shown 
in Table IV, Group 3 has seven problems list- 
ed in contrast to twenty-two listed for 
Group 1, the rejected group, and twenty- 
eight for Group 2, the overprotected group. 
There was an average of 1.7, 3.1, and 0.6 
withdrawing problems per child in Groups l, 
2, and 3 respectively. No conclusions can 
be drawn from so few cases as the signifi- 
cance of the difference cannot be determined 

If the theory that to develop outgoing 
personality tendencies a child needs the se- 
curity afforded by the love and protection of 
his parents or parent-surrogates is correct, 
the children in Group 3 have had a greater 
chance of developing outgoing tendencies than 
the children in Groups 1 and 2 since one of 
the parental attitudes was estimated to be 
positive. The fact that this happened to be 
the father's may be fortuitous. Group 3 al- 
so has fewer problems per child than Groups 1 
and 2, as may be seen in Table IV, 

Group 3 has 1.3 fewer problems per child 
than the total group of sixty-four cases. It 
also has a range which, although as wide as 
the other two groups, is lower on the series 
of problems, being 1 to 9 as compared to 6 
to 14 for Groups land 5 to 16 for Group 2. 

troup 2, with mother's attitude over- 
protective and father's negative, has the 
greatest number of problems of the withdraw- 
ing type and the largest average of all types. 
The number of cases is so small that the re- 
sults merely point to the fact that future 
investigation by this method may support the 
theory mentioned above. It is to be regret- 
ted that there is not a comparable group of 
cases in which the attitudes of both parents 
are positive, so that the effect of the moth- 
er's positive attitude could also be studied. 

An important point is discovered by a 
study of the data. If the mothers with nega- 
tive attitudes had been studied together, 
Groups 1 and 3 would have been treated as one 
and unquestionably the smaller number of with- 
drawing behavior reactions in Group 3 would 
not have been evident. This fact points out 
the danger that exists in basing conclusions 
on studies of children's behavior in rela- 
tion to the behavior or attitude of one par- 
ent only. In most of the research on paren- 


tal attitudes and children's problems, the 
emphasis is on the mother-child relationship. 





JOURNAL OF EXPERIMENTAL EDUCATION 








TABLE V 


PROBLEMS APPEARING IN FOUR OR MORE OF TH 
NINETY-FOUR CASES FOR THREE SPECIAL GRO! 





- Day dreaming 


“Habit spasms 


ae 


Problem 
1 


Aggressive Behavior 
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Special Gr 





Defiance of authority 1 
Negativism | 2 
Disobedience 5 
Stealing 6 
Lying 7 
Disorderly conduct in school 3 
Domineering 3 
Quarrelsome 5 
Boasting 3 
Cruelty 2 
Inability to get along 

(children) 4 
Sex play 2 
Temper tantrums s 

Total 48 

Mean 3. 


Withdrawing Behavior 


Ly ing--imaginative 
Ly ing--expansive 
Shyness 
Fearfulness 
Distractibility 
Depressiveness 
Preference for own sex 
Not fully accepting own sex 
Seclusiveness 
Egocentricity 
Excessive reading 
Evasiveness 
Sulkiness 
Resentfulness 
Total 2 
Mean 
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Undesirable Habits 


0 

Thumb and finger sucking 1 
Nail biting 5 
Speech defects 0 
Masturbation = 2 
Sleep walking and talking ) 
Enuresis 6 
Night terrors 2 
Total 15 
- 


Mean 


4 


Educational Problems 








School work poorer then abil- 


ity 6 
Inattentiveness 1 
Lack of interest in work 2 
Carelessness in work 1 

Total 19 


L 
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(Continued 


RLEMS 
-FOUR CASES 


APPEARING IN FOUR OR MORE 
FOR THREE SPECIAL 


OF THE 
GROUPS 





Special 
1 | 2 


oe 
Problem 


Miscellaneous 


ding problems 

neern over health 

itability 

lousy | 

{lity to carry responsi- 

ility 
yeractivity 
bmissiveness 
ruancy 
Total 10 1 


jrand Total 103 75 
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Even though the father is usually not with 
the child as much as is the mother, his in- 
fluence is significant. 

For an adequate study of the problen, 
ch of the above groups should be divided 
according to sex. It must be remembered that 

the age of the child studied will probably 

affect the incidence and type of problems 

The three groups reported here are 

90 small to have been divided according to 
age levels of the children. 

Group 1, the rejected group, has the 
argest number of aggressive behavior reac- 
ions per child. This agrees with the re- 
ults of Figge (2), who found that children 
f rejecting mothers showed more aggressive 
and rebellious behavior than the control 
sroup of nonrejected children. 

The entries on the large chart suggest- 
ed the association of enuresis with rejec- 
tion by both parents if estimated overprotec- 
tive attitudes were considered as disguised 
rejection as it is defined in this study. In 
fourteen of the thirty-four cases in Groupsl, 
2, and 3, enuresis had been a part of the pa- 
tient's experience. Seven of these cases 
were classified in Group 1 and five inGroup2 
These twelve cases were boys whose fathers 
were rejecting them and whose mothers were 
rejecting them openly or in a disguised man- 
ner. The other two cases of enuresis were 


na 
Jie 


OM ct lH 


| eight 
| months. 


reported Group 3, 


in one girl of si years, 
months and one boy of five years, five 
pres- 


\- 


The age range of the cases ¢ 


| ent enuresis was from five years, fivemonths 


a 
| 
| 
| 
| 
| 
| 
| 
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through eleven years, six months with 
exception of one boy of three years, 
months. Seven, or 63 per cent, of 
en. boys in Group 1 had enuresis as part of 
their developmental picture; six were still 
manifesting this problem at the time of 
Clinic study although with three it only oc- 
curred occasionally. Five, or 55 per cent, 
of the boys in Group 2 had enuresis; four 
had overcome the habit at the time of the 
study. 

Group 3, with mother's attitude nega- 
tive and father's positive, has the great- 
est number of nail biters, seven of the 
twelve children having this habit. In Group 
1 five of thirteen children have this listed 
for them. Only two of the nine children in 
Group 2 are reported to bite their nails. 
Groups 1 and 3 have one constant factor, the 
mother's frank rejection of them. ‘Twelve of 
the twenty-five children in these two groups 
bite their nails in contrast to two of the 
nine children whose mothers are overprotec- 
tive. Since negative attitudes are defined 
as evidence of friction and irritation, 
these results would agree with those of 
Viets (12) who found nail biting associated 
with tension in the home. 

Six of the thirteen children in Group l 
and four of the nine children in Group 2 
have school work poorer than ability would 
warrant checked against them, whereas only 
one of the twelve children in Group 3 is so 
reported. Although 44 per cent of the chil- 
dren whose mothers are overprotecting them 
are doing poorer school work than they might 
be expected on the basis of their I.Q.'s, 
which agrees with the findings of Shane (8) 
and Weir (14), still 46 per cent of the 
children in Group 1 present the same pic- 
ture. 

Five, or 55 per cent, of the nine chil- 
dren in Group 2 are reported to have or to 
have had a tendency towards daydreaming, 
whereas only one child in Group 3 and two 
children in Group 1 have such a record. Four 
children from Groups 1 and 3 and five from 


the 
two 
the elev- 


l. In this discussion cases of past and present ‘enuresis are included, whereas in Table V only present enuresis is 


counted, 
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Group 2 are reported to have an inability to 
get along with children. The groups seem to 
be similar in this respect. Seven of the 
eleven boys in Group 1 are reported to lie 
defensively, whereas only three of the nine 
boys in Group 2 have this listed and only 
two of the six boys and one girl in Group 3 
have this problem. Six of the eleven boys 
in Group 1 have stealing checked, while only 
one boy in Group 3 and three in Group 2 have 
this record. 

The findings presented are merely tenta- 
tive and suggestive of the value of further 
research of this type. A greater number of 
cases should be analyzed and divided into 
groups not only according to the attitudes of 
both parents but according to sex and age 
levels. A detailed analysis of the case rec- 
ords of the cases in any one of the various 
groups could profitably be undertaken as a 
research project. 


LIMITATIONS OF THE STUDY 


The analysis of the disagreement between 
two workers using the guide showed the need 
for making certain improvements in it. The 
results of the study are, of course, affect- 
ed by the weaknesses of the guide. The iden 
tification of overprotective attitudes needs 
further specialized study. 

Some of the case records used were com 
piled as long ago as 1923 when clinicians 
were not as conscious of the importance of 
parent-child relationships in the study and 
solution of children's problems as they were 
later. Some of these records contained in- 
adequate material for estimating the par- 
ent's attitude. As a result, instead of hav- 
ing data from approximately 100 cases, the 
number dropped to sixty-four when all the 
cases in which the attitudes were rated zero 
were omitted. This fact was not discovered 
until all the experimental work was complet- 
ed. 

When the sixty-four cases were divided 
into fourteen groups according to all pos- 
sible combinations of mother's and father's 
attitudes, the number in each group was too 
small for the findings to carry much weight. 
The results do show, however, that further 
research in this direction would be worth 
while. 
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SUMMARY AND CONCLUSIONS 


The purpose of the study was twofold: 
(1) to develop a technique for the classifi- 
cation of cases according to the indicatior 
of the parent's emotional attitude towards 
his child, and (2) to classify approximately 
100 cases by means of the technique developed, 
making a comparative study of the age, sex, 
and problems of the children whose cases 
fall in the various categories according 
the parent's attitude. 

Fifty-five statements referring to par- 
ental responsibility, methods, and reac- 
tions in handling the child were selected 
from 589 statements of parents! reactions in 
twenty-one cases of problem behavior in chil- 
dren. These, with thirty-seven additional 
statements for identification of overprotec- 
tion, were rated by three clinicians on the 
scale 4+, 0, 4. Statements which did not 
meet the criterion (any percentage greater 
than 50 per cent plus three times its prob- 
able error) were rejected. 


Study of Ninety-Four Selected Cases Analyzed 
by Means of the Guide 

From the files of three closed demon- 
stration child guidance clinics, ninety-four 
cases were selected in which (1) there were 
no gross physical defects recorded for the 
child, (2) both parents were living in the 
home at the time of the child's reference t 
the clinic, (3) the economic status of the 
family was rated comfortable at that time, 
and (4) the child's I.Q@. was over 85. The 
children's problems found in each one of 
these cases were recorded on a composite 
list of problems compiled for this purpose. 
Data concerning the child's age, sex, I.C., 
nativity, and race and data concerning the 
nativity of the parents and the religion and 
economic status of the family were collected. 
The ninety-four cases were compared with 
1,195 cases of the three clinics which were 
studied for a report of the work of the den- 
onstration clinics. The selected cases were 
divided into fourteen groups according to 
all possible combinations of attitudes of 
both parents as assigned by the guide. The 
childrents problems occurring in the cases 
assigned to the three largest of these groups 
were studied. 
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| parent and the points made 


| agreement 


problems, daydreaming, seclusiveness, 


sucking, masturbation, night terrors, 
usy.e Allowance must be made for 
ssible differences in recording and sum- 
problems. The selected group 
id a higher percentage of school work poor- 
than ability would warrant. 
2e In sixty-four cases, 50 per cent of 
e€ mothers were estimated to have a nega- 
tive attitude toward the child; 42 per cent 
f the fathers were so rated. If the guide 
nas been successful in identifying cases of 
verprotection due to disguised rejection, 
per cent of the mothers were rejecting 
ileir children. 

3. Enuresis in boys appears to be as- 
sociated with rejection by the father accom 
panied by rejection or overprotection by 
the mother as the attitudes were estimated 

the guide. 

4. The greatest number of withdrawing 
problems per child as well as the greatest 
number of all problems per child is record- 
ed for the group that is overprotected by 
the mother and rejected by the father, ac- 
cording to the guide. 
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of agreement 
regard to the indi- 
attitudes in certain 
tal behavior sufficient to jus- 
tify the construction of the guide. It is 
possible by the method used in this study to 
find areas of agreement and areas of dis- 
among Clinicians. 
In vi of the subjective elements 
in the guide, chiefly 
in the decision whether a particular item is 
a Significant indication of the parents! 
titude, there is a high degree of 
between two raters using the guide 
ently. This may be due in part to 
lar factors in the training of the two rat- 
ers. This should not minimize the value of 
the guide, as it is intended for use on case 
data by persons trained in clinical work with 
children. The high degree of agreement 
tained with the method in a developmental 
stage would indicate that further refinement 
of this method would be profitable. 
It is difficult to gain an accurate 
estimate of the validity of the guide be- 
cause of the limitations of the data used as 
an independent criterion. Rough as the only 
available estimate of validity is, it points 
to possibilities for developing objective 
means of regularizing subjective judgments 
of material so complex that certain subjec- 
tive elements need to be retained. 
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broken home situation, gross physical de- 
fects, subnormal intelligence, foreign 
origin, foreign parentage, and membership in 
the colored race were not major causative 
factors of the problems which resulted 
their being referred to a child guidance 
Clinic. In spite of this fact, the selected 
group is more like the studied group of Clin- 
ic B than it is different from it in the in- 
cidence of sixteen problems for which chil- 
dren are frequently referred to child guid- 
ance clinics. 

If the guide has been a successful 
instrument in identifying cases of overpro- 
tection which are disguised rejection, or 
in other words a negative attitude, 42 per 
cent of the fathers and 50 per cent of the 
mothers were judged to have negative atti- 
tudes towards their children. 

6. The attitudes of both parents should 
be considered in any study of children's 
problems since, if all the rejecting mothers 
in this study had been assigned to one group, 
the differences between the groups here di- 

i vided by taking account also of different at- 
titudes of fathers would not have been ap- 
parent and the points made concerning enure- 
Sis would not have been observable. 

7. The conclusions concerning the rela- 
tion of parental attitudes to children's 
problems are only tentative, as the groups 
are so small: 
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The cases in which the mother's atti- 
estimated to be negative and the 
positive haa fewer withdrawing 
problems than the cases in the other group; 
the significant factor may be that one 
ent's attitude is rated positive irrespec- 
tive of the sex of the parent. This group 
had fewer problems per child than either of 
/ the other grouns and the total group as 
well. Nail biting was recorded oftener 
than in the other groups. 

The both of whose parents’ 
attitudes were rated negative had more ag- 
gressive tendencies than either of the 
other two groups. 
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The nine boys whose mothers were over- 


; protecting them and whose fathers were re- 
: jJecting them had more withdrawing problems 
than the children in the other grouns, as 
well as the greatest number of problems per 
child than either of the other groups and 
the total group as well. 
Fnuresis appears to be associated in 
boys with either a negative attitude on the 
1 part the father or on the part of both 
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columns. 

4. Read the list of general statements ar 
their examples two or three times so that you : 
will be familiar with the types of incidents wi ; 
should be selected from the record. 

DS. Read the section on the significance 
incidents in the record before attempting tc 
the data. This is extremely important as you 
must decide in the light of all the materi 
the record whether or not an incident is an ir 
cation of the parent's feeling for the child. 
(See page 172.) 

6. Decide at what point in the developmen 
of the case the parent's attitude is to be est 7 
mated, that is, at the time the patient was re ; 
ferred to the clinic, et the time of the staff +4 
conferences, or at some point during the treat me 
ment. 

7. Read through the case record to the 
decided upon under 6, recording on the chart 
item of the guide found in the record. List ther 
by entering the number of the page on which the) - 
occur on the proper line of the chart. If an ité 


is listed from the Physical Examination, record 
it as Ph. 1 or 2 or whatever its page number is; 


if an item is selected from the Psychological Ex 
amination, place a Po before its page number; 
from the Psychiatric Examination, a Pi; 
Treatment, a T. 


and fror 


8. List every item every time it occurs ifr 
the record. If you decide that it is not a g 
nificant indication of the parent's attitude, 
draw a line through the entry on the chart. I 
you have difficulty in deciding, list it with a 
question mark, place a penciled check on the mar- 
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you have read the entire case. 
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the the entries on the 

on the negative side, 

the case as belonging in the 

most extreme negative category in 

which an item is entered. When, how- 
ever, the key points have a positive 
entry which points to a real affection 
for the child, place the case in the 
grouping discussed under C. 


B. If majority of 
chart are clearly 


record 


C. If the positive and negative entries 
are about evenly distributed (i.e., 
if the parent's reaction to the child 
vacillates between fondness and irri- 
tation, both of which genuine) 
assign the most extreme 
which there is an 
negative 
an entry. 


seem 
the ratings of 
positive category 
entry and 
category in 
Label it 


in 
the most extreme 
which there is 


ambivalent. 


5. If the key points 
and negative entries, 
most 
tive 


contain both positive 
assign the ratings of the 
extreme positive and the most extreme nega- | 


entries on the chart. Label it ambivalent. 


6. When 
meager 
the 
case 


the details in the 
and it is not possible to get a picture of | 
parental attitude from the case, mark the 

as inadequate for classification. 


given case are 


ITEMS 


OF THE GUIDE 


Score 4+) 


1. Parent indulges child, 
e mother is 


them d 


cannot refuse ues 
of the children | 
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anything they 
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so proud 


lets 


" 
“-. 


Parent cares for child's 
unusual degree. 

He was nursed whenever he cried and 
of the night. 


He (patient, 
months) dislikes 


physical needs to an 


most 
thirteen 


to 


years, 

going the barber's 

a haircut; he is willing for his mother to 

cut it for him. | 
Her father got each night to give 

her the bottle, her mother slept so 

soundly. time 

cried. 
He (ten years) always wanting his | 


five | 
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iQ 
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ur 
since 
He took her she 


up every 


mother to help him dress, and she often 
does it, though at present she states that 
she only does it on the morning when he has 
to be ready at eight o'clock. 

Parent sleeps in same bed with child. 

The patient (thirteen years) sleeps 
alone. During the summer, however, he has 
been sleeping in the same room with 
mother but on a separate The patient 
wants the mother to with him at 
night. Her excuse is when he had 
chorer he had »thed. 


his 
bed. 
lie down 
that 
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She would only sleep if he (father 
would lie down beside her (when she was 
little girl). 

She (eleven years) had gained weir 
Her personal hygiene was better althoug 
she still slept with her mother. 


Parent spends all possible time with c! 

Whenever he (father) is away, she 
(patient) hangs on to him when he return: 
and likes to be with him on Sundays, going 
with him to the garage and on errands at 
the neighborhood. She always likes t 
to the store with him. 

Her mother is a nurse and whenever 
is on a case, Mary goes with her. 

His mother goes everywhere with 
(seventeen years). Even when he takes 
girl to the movies she goes along. 


(Score 3+) 


Parent "pushes" child. 

Her mother wants Isabel to be a ts 
er; he (father) does not force her to 
her lessons as soon as she comes home. 
thinks child should have some time to 
She (mother) is going to push her 
(in school). 

The mother feels very strongly that 
the child must accomplish what she herself 
has been unable to do and must attain 
higher social position than her own. 

Her father made her practice on the 
violin for four or five hours a day, and 
that became very tiresome. 


ahead 


Parent gives money, toys, special priviless 

Her father gives her svecial privi 
leges and extra money, even at times wher 
her mother has definitely refused them. 

H. is given money to spend whenever 
she wants it. She has no regular allow 
ance, but they are generous in giving 
money. Her mother supposes she gives her 
money every day. Teacher says she always 
had money. 


Parent does not want child 
ation. 

Her father said he could not leave 
Isabel home alone, that she might be 
frightened, (so he never takes his wife 
out in the evening). 

The father is quite opposed 
idea of sending L. to the convent. 
matter of a summer camp was broached, | 
Mr. B. was not very enthusiastic as 
wished to keep the child at home. 


to leave 


to the 
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or amusing child. 
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21. Parent spends time with child 


school. (Teacher had reported frequent ab- 
sences previous to clinic study. Her mother 
did not show any interest in school prob- 

lems.) 


18. Parent cares for child's physical needs. 

The mother takes an interest in her 
home and her children, looking after their 
physical needs particularly. 

Meals are served regularly and the 
cleanliness and care of the children sur- 
passed what one finds in the ordinary home. 

19. Parent provides financial support. 
The father provides well for his fam- 


ily. 

He has always earned fairly good 
wages, seems to have a comfortable home, 
and is very generous with his family. 

The mother has taken the sole responsi- 
bility for the children (although separat- 
ed for several years, with no divorce and 
no separation allowance). 

The mother has supported the children 
from the first (after her husband's death) 
by working in a store and, for the last 
six years, by running one. 


20. Parent provides advantages. 


The patient learned to swim at the 
Y.M.C.A. 

The boy was at the Y.M.C.A. camp for 
ten days. 

There is a piano bought at 0.'s re- 
quest. There is also a victrola. 

Her mother speaks of her desire to 
have the patient "make something of her- 
self" and is trying to give the girl ad- 
vantages which she lacked. 


training, 
teaching, or helping with lessons. 

His mother helps him with his 
work every day after school. 

When the worker asked the mother if 
the father played with the child, she said, 
"Not exactly play. He teaches her more." 

The father helps with the training of 
the children. 


home 


(Score 1+) 


22. Parent is interested in child. 


The father is as much interested in 
patient's welfare as is the mother. 


(Score 1-) 


23. Parent nags child. 


The mother constantly reminds the pa- 
tient to breathe through his nose. 

The mother is constantly coaxing him 
to eat more. 

The father nags the patient for being 
slow. 
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24. 


25. 


26. 


29. 
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(Score 2-) 


Parent pays no attention to child, gives ; 
money, toys, or treats. 

The father shows no interest in his 
children. He never takes them cut or 
gives them pennies. 


Parent spanks child, whips child. 
(History gives no qualifying state- 
ments as to how severely or frequently.) 
After sex misconduct, the child was 
whipped, 
Her father does not whip or 
much, but her mother does. 
The child has been spanked since he 
was eighteen months old. 


scold 


Parent does not provide advantages, specia 
education, etc. 

When private school was suggested 
as a means of remedying Betty's school 
problem (it was within the means of the 
family), the mother said, "If I were go- 
ing to spend all the money I would rather 
send her to camp. Then she would be 
away for the whole summer and I would get 
a rest. It would be awfully hard for me 
to have tc take her to school every day." 


Parent does not spend time with child. 

The mother feels that she has not 
the time or the strength to do it right 
(discipline the patient). 

Brother: He (father) was very 
studious. He did not like to be bothered 
with any of us, but wanted to study and 
read all the time. He was somewhat in- 
different to us. 

Neither parent wishes to spend any 
time to go with the children, but the 
mother sometimes will take the patient 
for a walk providing she insists strong- 
ly that she wants to do something. 


Parent neglects child; child's movements un 
supervised. 

When the worker asked if the mother's 
concern might indicate a feeling that she 
had neglected the children, the father re- 
plied: "She hasntt realized that she has 
neglected them." But he changed this inm- 
mediately to an emphatic statement to the 
effect that the mother had not neglected 
the children. 

Miss...., principal of the school, 
thinks the mother's attitude is wrong, 
that she has too many activities, has too 
many parties to look after the children 
properly, and that she is away from home 
too much of the time. 


Compares child unfavorably. 
The father always cites 0. as an ex- 
ample for the patient. He told the worker 
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father is apt to be severe and afraid are a dark room, worms, and 

1 things and hand out, without snakes. Last Sunday, when she was 

imination, the punishment of staying behaving, her mother picked up a s 
of trivial misconduct. which resembled a snake and said: 

parents demand immediate obedi- you are not good, I'll put this sna 

the children. you." L.'s lips became blue and sh 


an attack of hysterics. Her mother 


xceptions; gives in to "T know I should not have played §s\ 


practical joke on her, I knew that 
ates that she never was terrified of snakes, but I didn 
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but the boy does not think it would have such an effect 


know this and has told her that Within the last two years, sh 
she might "slip up." scared him by telling him that his con- 
father has insisted that the pa- duct caused her heart 


| trouble and she 
be whipped every time he has soiled feigned a heart attack or dying spell. 
clothing. He would become very upset, cry, and try 
If they fall down once in a subject, to do everything to revive her. 
wants to take them out immediately with- 

giving them another chance. Parent locks child away basement, 
outside house. 


ent criticizes child. His father used to lock the patient 


Ss 
The father is particularly worried in a closet and refuse him food. 
ecause he thinks the boy is "yellow" and When things do not please her, she 


ll not stand up for himself. says, "I'm going to move." She scream 
The mother says he has a "vile tongue" and stamps her feet when she says this 


and often curses her with a maliciousness Once when she had made this remark, her 
that is shocking. mother put her out of the door, locked it, 
The mother frankly stated that the and would not let her in until she 


said 
boy was sissy. 


she was sorry. 
His mother sometimes talks about the He has locked her down cellar. 
patient's conduct in presence of neighbors 
and tells how hard he is to manage. Parent wants to put child away in military, 
reform, boarding school, convent (for dis 
Parent does not make an effort to improve cipline, to avoid trouble). 
child's condition--by consulting or codéper- His mother spoke of the advisability 
ing with specialist (doctor, teacher, yf placing the boy in some military board- 
inic, etc.), does not help with school ing school where he would be entirel 
rk. his own with other boys and at the 
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that his wife does not want to be bothered : 
ie mother has not kept appointments or n G4 
rought the clinic. The case was | vent, Mrs. 
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28. Parent threatens to report child to author- 
ity. 

The parent threatens to turn the 
child over to authority. 

The father threatens to have the pa- 
tient arrested. 

Prior to the visitor's call, his 
mother had frequently told him that’ she 
was going to tell Judge.....to have some 
one come and take him away. 


39. Parent reports child to an authority. 

The patient is not a school problen. 
The only time he has been taken to the 
principal's office was at the mother's 
request when she complained about his 
staying away from home. 

Twice when the patient came home at 
midnight, his father and brother 0. took 
the patient to the police station. The 
patient was very much frightened. 

The mother reported to the father 
(who habitually beat the patient brutal- 
ly) that the patient had been skipping 
her v’olin lessons. 


(Score 4-) 


40. Parent sees mainly shortcomings. 

The mother states that the father 
sees no good in the boy. The father ad- 
mits his dislike of the boy every day. 

The mother thinks the boy is unrea- 
sonable, domineering, forgetful, argumen- 
tative, and lacking in respect for rights 
of others. 

His mother thinks he has "no depth 
of character"; he is not popular because 
of his "sassy" tongue. 

The father cannot see one good quali- 
ty in the patient. 

She admits that Isabel has some good 
points, but does not mention them direct- 
ly; she says she is selfish, lazy, care- 
less. 


41. Parent uses severe punishments. 

On one occasion the mother had _ the 
patient kneel in a corner for three hours; 
he cried and begged to get up, but the 
effect soon wore off. 

At another time, he (father) held his 
(patient's) hands over the fire to punish 
him. 

He (father) has beaten patient so that 
she has been bruised all over. 

He (father) loses his temper so that 
he is almost beside himself when he beats 
them. 

She (mother) used to tie them toa 
table with a clothes line. He usually got 
several whippings, as he would scream un- 
til released. 








42. 


43. 


44. 


45. 


46. 
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Parent deserts child. 

The father deserted the family. 
said he was going to collect money from 
his parishioners. Later the mother f 
he had gone on the train. He had planned 
secretly to leave them. He wrote back 
telling merchants not to give the mother 
any articles in his name. He writes t- 
the family about once a month; he has 
made no attempt to see the family in nine 
years. He has sent small sums of money 
several times. (He is a carpenter by 
trade now.) 


Parent evicts child. 

Her stepfather drove her out of ths 
house, saying she could earn her own liv- 
ing. She has been doing housework ever 
since she was fifteen. 


Parent turns child over to an authority. 

Mr. O. (foster father and half- 
brother) had the patient arrested and 
temporarily committed to the Detention 
Home (because of continual truancy). 

The father had the patient arrested 
(because of theft and truancy) and al- 
lowed the case to be brought to trial. 


Parent puts child in military, reform, board 
ing school, convent (for discipline or + 
avoid trouble). 


Parent does not provide financial support 

The father provided the family witt 
a very poor home and debts. 

The father deserted the family, 
planned secretly to leave them. He wrote 
back telling merchants not to give the 
mother any articles in his name. He write 

the family about once a month; he has 
made no attempt to see the family in nine 
years. He has sent small sums of money 
($5.00 or $10.00) several times. 


KEY POINTS 
(Score +) 


Parent is affectionate with child. 

The mother picked up the younger 
brother, kissed him with intensity, and 
put him down. 

The mother beamed with delight as A. 
entered. She patted her on the head and 
stroked her curls as she proudly 
duced her to the worker. 


intro- 


Child likes to help parent. 

Ernest helped his mother considerably 
about the house always in a cheerful, wili- 
ing spirit. 

Her three wishes bring out a special 
interest in fairy tales, ....dolly, buggy, 
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Although large broken field mazes have 
been used extensively by Shepard (12), the 
work of Dashiell (5) on direction orienta- 
tion is more similar to the present study. 
In a small broken field pattern offering 
twenty possible paths to the exit, he found 
rats selecting the center and more direct 
paths oftener than those along the sides of 
the enclosure. In fifty trials, two each 
day, he did not find them forming a one- 
path habit. Dashiell suggests a "forward- 
going tendency" as a probable explanation 
for what he had previously termed "direc- 
tion orientation.” The evidence for assum 
ing this tendency to be operative has re- 
cently been strengthened by Bayroff (2). 

Using a similar though larger maze, 
Gengerelli (9) found that rats soon drop 
the forward-going direction when the result 
is a longer path to the food box, and adopt 
a diagonal short cut. He suggests the 
principle of minimal behavior as an explana- 
tion. The same phenomenon is considered un- 
der Wheeler's (16) "law of least action." Of 
interest is the fact that Gengerelli's rats, 
unlike those used by Dashiell, formed what 
appear to be path habits in an experimental 
period of nine trials. It would seem that 
the number of trials per day was the differ- 
entiating factor in these two experiments, 
Of further interest are Gengerelli's find- 
ings concerning motivation. With subjects 
who had been allowed to eat to the point of 
satiation, no constant path or direction of 
behavior was found. Rather, the rats in- 
dulged in random exploration. 

Although these studies present little 
data which can be termed comparable to the 
findings of the present study, their results 
are suggestive in interpreting the findings 
herein described. 


APPARATUS 


During the course of the investigation 
three experiments involving three maze pat- 
terns were carried out. The patterns’ used 
were (1) a small broken field maze referred 
to as pattern BF; (2) a quadruple choice 


- maze, pattern QC; and (3) a triple choice 


maze, pattern TC. 
The maze itself was a multiple-unit 
system consisting of frames 4 feet square 
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constructed of 1 1/2 inch blind stock ang 
covered with unbleached muslin. Through the 


bottom of each frame, 1 foot from either eng, 
were driven two nails by means of which the 
units were held stationary in 1/8 inch holes 
bored in the floor. Patterns could be 
changed by the boring of additional holes, 
At the top the units were fastened by means 
of large paper clamps to five parallel wires 
spaced 2 feet apart. These wires, 14 feet 

in length, were fastened at one end to the 
wall of the room, and at the other to a so]- 
idly braced framework. The maze proper was 
thus limited to a space of 8 feet by 14 feet, 
The ends were covered with the same materia] 
as was used on the units. 

The experimental room was 12 feet in 
width, thus allowing for a 2-foot space on 
either side of the maze which might be said 
to correspond to a starting and finishing 
"box." Fastened above the solid framework 
forming the one end of the maze was a screen 
2 feet by 8 feet constructed of common door 
screening given two coats of white enamel 
and backed by three layers of black cheese- 
cloth. All observations were made through 
this screen. One indirect lighting fixture 
in the center of the ceiling containing a 
150 watt bulb furnished the only light dur- 
ing experimentation. All doors were closed 
and blinds for the two windows drawn at all 
times, 

Figure 1 on the following page shows 
the experimental room and pattern BF in posi- 
tion. It will be seen that all pathways 
were 2 feet in width and that ten possible 
paths to the exit were present, paths A4 and 
1C involving the least possible number of 
turns. All paths were approximately equal 
in length. 


EXPERIMENT WITH THE BROKEN 
FIELD MAZE 


The subjects for this experiment were 
twenty-five children from the preschool 1a?- 
oratories of the Iowa Child Welfare Researct 
Station. The mental age range was from twc 
years, two months to five years, ten months; 
the chronological age range was from one 
year, eleven menths to four years, three 
months. Mental ages were derived by means 
of the Kuhlmann-Binet scale with the exception 
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the time of the experiment. Mental 
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eriment. 

Seven of the subjects had had previous 
in the 
preliminary work. For them the procedure 
followed the course taken earlier. The 
child was obtained from the laboratory play 
troup located adjacent to the experimental 
building and conducted to the "starting box’ 
by the assistant, who immediately stepped 
behind the observation screen. The experi- 
menter drew on previously prepared blanks 
the pattern of the path taken by the child, 
noting time, verbalizations, and other reac- 
tions. The stimulus-object was a small toy 
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Figure 2. 


Occasionally subjects were not available at 
that time, but the majority were tested on 
the seventh day. In order to determine 
whether the subjects would react as if toa 
new situation or would continue in the path 
previously taken, the exit was blocked and 
a new one opened. With eleven of the sub- 
jects blocked trials were run immediately 
after the retest, both dogs and other toys 
being used. From the number of subjects who 
had already had retests, it was possible to 
obtain seven for the blocked trials. 

For these blocked trials the child was 
conducted the first time to the start of 
the maze proper through door X (Figure 1), 
the original starting box being blocked at Y 
with one of the maze units. The previous 
exit was blocked with a unit 2 feet in width 
and unit E was removed, thus making possible 














Maze set for one of the preliminary patterns. 


a short cut through path 1 directly to th 
toy, now placed on a chair outside the new 
exit. By looking down path 1 from the 
trance of the maze it was possible to note 
that unit E had been removed, but the c 
and toy were not visible. As selection 
the new path involved a radical change in 
behavior, a criterion of three out of four 
trials was considered sufficient to indicate 
the child's perception of the nature of the 
change. 


RESULTS AND DISCUSSION OF EXPERIMENT 
WITH PATTERN BF 


Constant Path-Selection Behavior 

The path-selection behavior of the su 
jects used in this experiment is’ shown in 
the tabulation on the following page. 
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TABLE I 


PATH-SELECTIONS OF VARIABLE SUBJECTS 














Experienced Inexperienced 
t ee Subjects : Subjects 

Trial F797 M799 F802 F801 M805 F838 M713 F722 F693 
J 1B2C3B4 1B4 AZB1C A3C A2B3C 1B4 1B3C A2B1C A3B4 
2 1c 1B2C 1B3C A3B4 A2B3C AZB4 1B3C A2B3C AZB4 
3 1B3C 1B2C 1B4 A3C 1B3C ASB4 1B3C 1B2C A2B4 
4 1B2C 1B2C | 1B4 A32C 1B2C A2B3C 1B2C 1B4 A2B4 
5 1B3C 1B2C | 1B4 A1C 1B2C 1B2C A2B3C A2B4 A2B4 
6 1B2C | 1B2C A3C1B3C A2C 1B2C A2C 1B3C A4 A4 
7 1B4 | i1BzC A2B4 A4 1B2C 1B2C 134 1B4 A4 
8 1B4 1B2C A4 1c 1B2C 1B2C 1Bcc 1c A4 
9 1B3C 1B2C 1B4 A3C 1B3C 1B2C 1Cc 1B2C A4 
10 1B3C A2B3C A4 A3B4 1B2C A2B3C 1B2C A4 A4 
ll 1B3C 1B2C 1B4 A2B4 A3B4 A2c A3C A4 

12 1B3C 2c A4 A4 A3B4 1B2C 1C A4 

13 1B3C 1B2C A3B4 A3B4 AZB4 1B2C 1C A3B4 

14 1B3C 1B2C AZB4 A2B4 A3B4 1B2C 1C¢ 1B4 

15 1B3C 1C A2B4 A3B4 A2B34 1B2C 1c A4 

16 1C 1B4 AZB4 ASB4 

17 1B2C 1B4 A3B4 A3B4 

18 1B2C 1B4 A3B4 AZB4 

19 1B2C 1B4 A3B4 A3B4 

20 1B2C 1B4 A3B4 ASB4 
































the maze, selection would seem to be explain 
able in these cases in terms of the previous 
maze patterns traversed, all of which re- 
quired variations of that general direction 
of reaction, Further research in larger 
mazes is needed to answer the question. 


Variable Path-Selection Behavior 

Nine, or 36 per cent, of the subjects 
evidenced variable selection of paths from 
trial to trial. Table I presents the paths 
selected on test and retest. 

It will be seen that, with the excep- 
tion of subject F722, the tendency is clear- 
ly present to select one path more often 
than others in spite of variability. If the 
paths taken are studied with Figure l, it 
will also be noted that quite often they 
are similar in direction though not identi- 
cal. For example, trial 10 of subject M799 
represents the identical pattern of path 
1B2C which was taken on the previous trials, 
but it is one path deeper in the maze. This 
instance seems to have been the result of 
impetus carrying the subject past the usual 
path, plus reaction to the old pattern. Fur- 
ther study shows that this subject really 
manifests constant behavior with the ex- 
ception of trials 15 and 16, 








Comparison of Constant and Variable Sub- 
jects 

In attempting to account for variabil- 
ity in maze behavior, it should be borne in 
mind that the data include cnly nine varia- 
ble cases. Consequently, although the fac- 
tors determining variability may be indi- 
cated, analysis of their relative impor- 
tance is impossible. The six possible fac- 
tors which will be considered are mental anc 
chronological age, previous maze experience, 
type of path selection, greatest speed evi- 
denced in maze, constancy of running time, 
and impetus. 

In making age comparisons, the data 
of the seven experienced subjects have been 
separated from those of the eighteen inex- 
perienced subjects. Five of the former, or 
71 per cent, manifested variable behavior, 
while two of them selected identical paths 
on all trials. The mental age range of the 
variable subjects was from three years, 
five months to four years, seven months and 
the chronological age range was from two 
years, five months to two years, nine 
months. No subject younger than the lower 
limit of this range was variable. The two 
constant subjects represented mental age 
values of two years, two months and three 
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these variable subjects were older. 
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ir mental age range was from four years, 
ht months to five years, ten months and 


2ir chronological age range was from three 
rs, six months to four years, one month. 
fourteen constant inexperienced sub- 

ts ranged in mental age from two years, 
two months to five years, five months and in 
chronological age from two years, six months 
to four years, three months. As overlapping 
of mental age was present in only four cases 
ut of eighteen and in only three cases out 
eighteen in chronological age, the vari- 
able subjects are again seen to be older 
than the constant subjects. 

When all variable subjects are compared 
with all constant subjects, mental and chron- 
ological age differences! are found as indi- 
cated in the following tabulation: 
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The above figures show that the variable sub- 
jects were significantly older in mental age 
than the constant subjects, and that the 
difference in chronological age approaches 
statistical significance. Thus all compari- 
sons indicate that the older children were 
more likely to be variable than the younger 
ones. It is of further interest that no 
subject below a mental age of three years, 
five months or a chronological age of two 
years, five months evidenced variability. 
When the frequency of variability of 
the inexperienced and experienced subjects 
{s compared, it will be seen from the pre- 
ceding paragraphs that 71 per cent of the 
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paths by the experi- 
enced subjects. Table I indicates that all 
of the nine variable subjects took center 
routes through the maze on the first trial. 
Since only two of the constant subjects used 
center routes consistently (five used them 
on the first trial) and since inspection of 
that a greater number 
of choice junctions would be encountered 
subjects selecting center paths, it would 
seem possible that variable path-selection 


by 


| behavior may be a result of center path- 


selection. 

As it seemed possible that variability 
was also a function of actual time spent in 
the maze, several time values were compared. 
Calculations using time values are in terms 
of excess time above the least time on any 
trial plus two seconds. This procedure has 
been followed since speed in the maze de- 
pends not only upon motivation but upon in- 
dividual locomotor characteristics. Some 
children usually walk while others run, al- 
though by the consistency of their time rec- 
ords and by their facial and vocal manifes- 
tations of interest, motivation could not be 
judged as greatly different. It is assumed 
for the purposes of the present study that 
optimal motivation is represented by the 
trial or trials requiring the least time, 
and that motivation for any trial has been 
relatively adequate if the time required is 
not excessive of two seconds over the least 
time recorded. 

When comparison is made between the 
mean least time values for the variable and 
constant groups, it is seen from the tabula- 
tion on the following page that the variable 
subjects evidenced a greater mean least time. 
The difference, however, only approaches 
Significance. A significant difference does 
show up when the per cent of trials after 





learning which contain excess time is compared 


l. In view of the small numbers in the groups to be compared, Fisher's formula (7, p. 107) for the significance of dif- 


ference in means of small samples has been employed rather than other more widely used techniques. 
of the difference to the standard error of the difference is t; P is the probability value. 


the difference in the mesns is considered significant. 








The derived ratio 
When P is .05 or less, 
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i 
Subjects Subjects 
| Showing Showing 
Variable " ° 


| Constant 
Behavior 


—+ 


Least time 


| 
| 


Per cent of trials 


after learning con- | 


| 
taining excess time | 13.01 | 15.13 


0 
on 
oO 
Q 
ee] 
i) 
ta} 
» 


Behavior 


| 

| 

| 
| | == 
b YO Sp — — ——- 

ni aren. | $:2: __Mean | S.D._ i. et CT nie 

| 4.94 | 1.20 | 5.33 | -71 | 25 2.057 Between 
| } 
| 


el and .05 


2.886 Less than 
-O1 








for the two groups. Learning trials are 
considered as being those which manifest a 
steady decrease in time; trials which are no 
longer decreasing in time are considered as 
"trials after learning.” It is appreciated 
that this concept would be open to criticism 
in difficult maze patterns, but it is be- 
lieved valid for simple learning problems, 
Per cent of trials was necessarily used 
rather than number of trials or total excess 
time, since the number of trials per sub- 
ject was not kept constant. The variable 
group is found to show a significantly 
greater mean per cent of trials containing 
excess time. The statistical treatment, 
however, does not indicate whether the ex- 
cess time is a result of inadequate motiva- 
tion or of variability itself. Qualitative 
treatment is needed, therefore. 

It has already been pointed out that 
five of the variable subjects had had previ- 
ous maze experience; three of them evi- 
denced no excess time. Of the four variable 
and inexperienced subjects, two showed no 
excess time. It follows that variability is 
not necessarily the cause of excess time. 
It can only be stated, therefore, that vari- 
ability of four subjects may possibly be 
explained in terms of excess time resulting 
from inadequate motivation, and employed in 
circumspection and exploration. This agrees 
with the findings of Gengerelli (9) which 
show that satiated rats do not set up path 
habits, but instead are variable in their 
behavior. 

The variable behavior of the other five 
subjects must be considered the effect of 
other factors, such as comprehension of the 
nature of the situation with rapid explora- 
tory selection of different paths, or gen- 








eral direction orientation to the exclusion 
of definite path or pattern orientation. 
Variability as a possible result of impetus 
has already been noted. 

Of further interest is the data of 
Table II, page 206, and the time curves of 
Figure 3, page 205, based upon that data, 
The curves of both variable groups are seen 
to start lower, fluctuate more, and end 
higher than that of the constant inexperi- 
enced group.! Since it has already been 
pointed out that variability in five subject 
is not related to excess time, it follows 


| that the higher time curves of the variable 





subjects are the result of those four. sub- 


| jects who were inadequately motivated. It 


is also apparent that the variable subjects 
adjusted much more rapidly to the situation. 
This fact argues for a quicker comprehen- 
Sion of the problem. The drop, however, is 
seen to be rather abrupt for all subjects, 


Relation of Time Values to Mental and Chronc 
logical Ace 

To determine whether time values in 
general. bear any possible relationship to 
mental and chronological ages, certain cor- 
relation coefficients were calculated. The 
Pearson product-moment rormula was generally 
used throughout this and the two following 
experiments for, although but few cases were 
considered, the ranges were often too wide 
or the values too frequently of the same 
rank to render results obtained by the meth- 
od of rank difference other than spurious. 
In a few instances, the technique of partial 
correlation has also been employed with the 
hope of showing up factors of possible im- 
portance. It is appreciated that its 
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1. Rather than form a group of only two subjects, the two constant experienced subjects are not included in this treat- 


ment. 
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Figure 3. 





se is seriously questioned when 
are so few in number? 

Although some of the coefficients ob- 
tained may perhaps be considered as statis- 
tically significant, it must be remembered 
that in addition to the small number of 
sases many uncontrollable factors have en- 
tered into the final results, chief of which 
probably are changes in motivation. By 
change in motivation is not meant change of 
iucentive, reward, goal, or stimulus-object, 


the cases 


Time curves, 





wena 


experiment BF. 


—— — Inexperienced, variable subjects 
-— —Inexperienced, constant subjects 
Experienced, variable subjects 


but rather change in 


the effect of the sum 
total of stimuli impinging upon the sense 
organs of the organism and resulting in an 


altered response to the stimulus-object or 
situation. Most factors in maze studies 
offer themselves to control, but not until 

a means has been discovered of measuring and 
maintaining relative constancy of motivation 
will correlation coefficients concerning 
learning studies with children be of great- 
er than suggestive value, 


1. Fisher's table (7, ps 176) for different levels of significance of correlation coefficients when the samples are 
small has been employed throughout. 
significant. 


Values of P not in excess of .05 indicate the correlation may be regarded as 
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TABLE ik 


S FOR THE BROKEN FIELD MAZE 








Experienced 


Inexperienced 


Inexperienced 














Variable Variable Constant 
Trial Subjects Subjects Subjects 
Mean Range Mean | Range Mean Range 
Test 
l 30.8 | 9.0 to 110.0 10.5 | 7.0 to 14.0 41.5 | 5.0 to 137.0 
2 8.8 7.5 t 142.5 8.1 5.0 to 10.0 25.5 | 4.5 to 110.0 
3 7.2 6.0 to 8.5 8.0 6.0 to 10.0 15.9 | 5.0 to 65.0 
4 8.0 | 6.0 to 11.0 10.7 | 5.0 to 26.0 12.4 | 5.0 to 39.0 
5 8.2 6.5 to 12.0 9.5 | 5.0 to 17.0 } 9.7 | 4.0 to 35.0 
6 10.8 | 6.0 to 19.0 8.0 | 5.0 to 14.0 | 6.3 | 4.0 to 9.0 
7 8.6 7.0 to 13.5 6.2 | 4.5 to 10.0 6.2 | 5.0 to 11.0 
8 8.2 7.5 to 10.0 8.1 | 5.0 to 18.5 6.5 | 4.0 te 10.0 
9 6.9 6.0 to 8.0 6.9 | 4.5 to 12.0 5.6 | 3.0 to 8.0 
10 6.9 | 6.0 to 8.0 6.5 | 5.0 to 11.0 5.4 | 4.0 to 10.0 
Retest 
ll | 11.8 7.0 to 20.0 10.8 7.0 to 16.5 7.6 | 5.0 to 12.0 
2 9.4 6.0 to 13.0 10.0 4.0 to 17.0 6.5 | 4.0 to 16.0 
3 Tet 5.5 te 11.0 5.8 5.0 to 6.5 6.1 | 5.0 to 10.0 
14 6.5 6.0 to 16.0 5.7 5.0 to 6.0 5.8 | 3.5 to 9.0 
15 8.7 7.0 to 9.0 6.3 5.0 to 8.0 5.1 3.5 to 6.0 
16 13.5 6.0 to 30.0 
17 B.2 $.0 to 15.0 
18 8.6 6.0 to i1.5 
19 8.2 6.0 to 13.0 
20 Ten 6.0 to 8.0 
TABLE III 
COEFFICIENTS OF CORRELATION FOR TIME VALUES IN THE BROKEN FIELD MAZE 
a . 7 —_ = —— 7 - 
Mental Age Chronological Age 
Time Value n+ ——— ee = ee 
| | FP | P | y | P 
Least time 25 -.3l1 | Greater than .1l -.33 Greater than .l 
Excess time first trial (old 
subjects) 8 | -.03 | Greater than .1 -10 | Greater than .1 
Excess time first trial (new 
sub jects) | 17 | -.52 | Between .05 and .02| -.49 .05 
Excess time first trial retest | 21 | -.14 | Greater than .1 -.52 Greater than .1l 
Mean excess time 25 -.0l1 | Greater than .1l -.15 Greater than .l 
Per cent trials after learning | 
containing excess time 25 | -19 | Greater than .1 18 Greater than .1 
7 ae ee ee) — — _ - = 








Table III shows these correlations with 


relations resulted. 


On the basis of 


their P values. 


It will be seen that all 





are insignificant except those related to 
excess time on first trial for the inex- 
perienced subjects. Partial correlation was 
used in the two combinations where both 
correlations were high. Although both men- 
tal age and chronological age were held con- | 
stant, in each case a lowering of the cor- 





correlation coefficients, time spent in 
maze bears little relation to mental or 
chronological age except on first trial 
untrained subjects, where it is shown 
the older subjects possibly adjust rr 
rapidly. 

There is another way of showing w! 
this finding is valid. By inspection 


these 


the 


A 
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a 





er, 1933 


ine tabubulation it can be seen 
of the constant inexperienced 


ibjects 


M. A. Wenger 


that former path habit. This was n the case, 


however. It will be seen by inspection of 


Aide 


aving the youngest mental and chrono- the following tabulation that when the mean 


ages, when compared with the 

subjects, show greater mean least 
values and greater mean excess time on 
and second trials of the first test. 


five | chronological ages and mental ages are com- 
pared, insignificant differences are found 
between both. Mean difference in least 
time is also negligible. 








Five Youngest 
Constant In- 
experienced 

Subjects 
S.D. 


Least time 


Five Oldest 

Constant In- 

experienced 
Subjects 


= — - — 


Mean | S.D. 
8 1.07 


xcess time 
first trial 
Excess time 
second trial 
Fxcess time 
first trial 
retest 








ny differences on the first trial of the 
retest are less apparent. When the P val- 
of these differences are determined, 
wever, they are all statistically without ‘ 
imificance, It would seem then that even — 
among subjects who evidence similar maze be- | Least time 
avior and who have had the same type of 
1ining excess time and speed bear little When per ce 
lationship to mental and chronological | containing excess 
The small size and range of the group | two groups, it is seen that 
mly prohibits further analysis, but shortened the distance has 
suggests the need of further experimen- | The difference, however, is 
ne insignificant. This is shown 
tion given on the following pare. 
differences in motivation d 
influential. Difference 


time on the first blocks 


Li 


Mental age 





havior on Blocked Trials 

When the blocked trials are considered, 
the eight subjects who failed to. shorten 
the maze distance by taking the new direct ° 
route over path 1 may be compared with the | When this same exce 
even subjects who took the new route after | correlated with mental age for 
from one to five trials. For the latter an insignificant correlation 
group, correlation coefficients were deter- found. Correlations with ch 
mined between number of trials required and ( 
ment The correla- 


insignificant 


whnicn ’ 


show a slightly higher value (.4 
-al and chronological ages. {enificant 


however, is not statistically s 
ion with mental age, -.24, showed no rela- as P is greater than .1l. Evidently other 
ionship. The correlation with chronological factors than mental or chronological age 
age, -.65, was higher though also insignifi- determine speed of adjustment in this 

cant. | tion. 

Other factors which might account for 
the different types of behavior were also 
considered. Of the two subjects havir 


previous experience, one shortened 





34 #41909 
" Vis 


If age was an important factor, a sig- | 
nificant difference might be expected be- | 
tween the group which shortened the distance | 


and 


nad the group which continued in their 
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+ “ - a a a = T . . — a = 
Seven Sub- Eight Subjects 
jects Who Who Failed to | 
Shortened Shorten Dis- | . t - 
Distance tance 
7 + - + 
Mean S.D. Mean S.D. | 
+ + + 
Per cent of trials 
containing excess 
time 24.0 23.77 15.4 if¥sce | 4S -6614 Greater than .1 
Excess time first 
blocked trial 8.4 4.58 11.5 9.70 |; 15 -6738 Greater than . 
Excess distance | 
first blocked | 
trial 16.7 | 16.10 1.25 3.31 | 15 | 2.4686 Between .05 ar 
02 
Se eo | 





route and the other failed. Both had been 
variable subjects in the earlier tests. In 
the case of inexperienced subjects, varia- 
bility cannot be said to influence response, 
for of the three who had been variable, two 
shortened the route and one failed. Nor 
can importance be attributed to the fact 
that seven of the subjects were blocked im- 
mediately after the retest, while eight were 
blocked during a third test at varying in- 
tervals after being retested. Four of each 
group failed to shorten the route. 

One surprising result is that four of 
the constant subjects of the previous trials 
shortened their routes, two of them requir- 
ing but one trial to make the adjustment. 
The only explanation for this finding seems 
to be in terms of excess distance. 

In order to determine excess distance 
on the first blocked trial, a small piece of 
transparent celluloid was ruled with ink 
into 8 mm. squares. This device, when 
placed over the diagram on which path re- 
cordings were made, gave an approximate 
measure of distance traveled in terms of 
equal units. Excess distance for the pres- 
ent experiment is defined as the number of 
units covered in excess of four from the 
point at which the former exit was blocked, 
four units being required to reach the new 
exit. 

When excess distance on the first 
blocked trial was compared for the two 
groups, a difference is found. With one 
exception, the subjects who failed to short- 
en showed zero excess distance. Their be- 
havior consisted of pushing at the blocking 
unit, vocalization ("I can't find it," "I 
can't get out,” etc.), turning around, see- 





ing the exit, and going to it immediately, 
Of the seven subjects who shortened the 
route, five showed excess distance ranging 
from ten to forty-eight units. When it is 
realized that the two exceptions were sub- 
jects who evidenced variability in the tri- 
als preceding the blocking, it becomes ap- 
parent that no subject shortened the route 
who had not shown some exploratory behavior 
in the maze. However, two subjects who had 
been variable in the preceding trials failed 
to shorten. It is of interest to note that 
these two subjects (F722 and F801) were 
judged by the experimenter and assistant as 
least motivated. 

It follows from the preceding discus- 
sion that exploratory behavior, either on 
the first blocked trial or previous to it, 
was prerequisite to shortening the route, 
So far as the data indicate, exploratory be- 
havior is the only decisive factor. It must 
be pointed out, however, that its presence 
was not sufficient to dictate that distance 
would be shortened. 

Of further interest is the fact that 
blocking caused some variability in the be- 
havior of four of the subjects without ef- 
fecting selection of path 1. Ome of the 
subjects (F722) actually shortened the dis- 
tance, varying between paths A2Bl, A2C, and 
A2B3C. It will be seen that she is one of 
the subjects noted above as having been va- 
riable in preceding trials. The other three 
subjects, although taking shorter routes at 
times, finished the experimental period of 
ten trials after blocking by selecting path 
A4C. Two of the subjects were even used for 
five additional trials with no resulting 
change in path-selection,. 





3} UMMAR Y 


The findings for the broken field maze 


eriment are summarized below. 
1. Sixteen, or 64 per cent, of 


. 
4oct 


the 
s evidenced constant path-selection 
wvior (recurrent selection of same path); 
e, or 36 per cent, were variable in their 
lection of paths. Eight of the variable 
bjects manifested a tendency toward con- 
tant path-selection behavior. Of the thir- 
en constant subjects retested after a pe- 
riod of one week, twelve, or 92 per cent, 
videnced the same path-selection behavior. 
follows that constant reaction to iden- 
‘al path or pattern must be regarded as 
he typical reaction of these subjects in a 
ize pattern of the type used. 

2. Eleven, or 69 per cent, of the con- 
stant subjects set up path-selection habits 

one trial, four in two trials, and one 

four trials. Thus fifteen, or 94 per 
ent, rapidly established path-selection 
habits. 

3. As far as the data indicate, visual 
cues are most operative in this sort of 
habit formation. 

4, Forward-going tendency may be a de- 
termining factor in path-selection, but it 
is not the only operative factor. Previous 
experience is shown to be important. 

5. Analysis of the factors related to 
variability reveals: (1) No subject below 

chronological age of two years, five 
months or a mental age of three years, five 
months was variable. Difference in mean 
mental age of the variable and constant 
rroups is statistically significant and 
lifference in mean chronological age ap- 
proaches significance, the variable group 
being older in both instances. (2) Of the 
subjects who had previously been used in 
pr “iminary work, five, or 71 per cent, evi- 
ienced variable path-selection behavior. Of 
the inexperienced subjects, four, or 22 per 
cent, were variable, (3) Original path- 
selection behavior may determine variabil- 
ity. Center paths, which offer more choice 
junctions than side paths, were selected by 
all variable subjects on the first trial. 
Only five constant subjects first used cen- 
ter paths. (4) Variability of four subjects 
may possibly be explained in terms of ex- 





+i an 
AUii 


| ploration. 


jects may possibly 
impetus with exploratory 
terms of 
hension of 
impetus. 
6. As 
values in 


lirecti 


the 


far as these data 
maze behavior bear 
relation to mental or chronolori« 

7. Abrupt drops in time 
rapid adjustment to this maze 

8. Of the fifteer ibjects used 
blocked trials, eight failed to shorten dis- 
tance to the new exit in ten triels or 
and seven succeeded in teking the 
in from one to five trials. 

9. Only one factor is found 
lated to shortening the route. 
succeeded who had not manifested exploratory 
behavior on the first blocked trial, or 
variability previous to it. Only two sub- 
jects who had previously exhibited variable 
path-selection behavior failed to shorten 
the route. Inadequate motivavion is 
eested as the reason in both cases. 


curve: 


s{tuatior 


more 
new route 
to be re- 


No subject 


sug- 


EXPERIMENT WITH QUADRUPLE CHOICE MAZE 

In order to discover whether greater 
constancy of behavior would be obtained by a 
maze situation which presented fewer possi- 
ble paths, so disruised that complete visual 
exploration was not possible, an experiment 
using the maze pattern designated as QC 
conducted, 

The three 


was 


sections nearest 


remove 


the entrance 
in the BF maze were d, thus making a 
choice compartment 8 feet square. In order 
to disguise the four resulting pathways lead- 
ing to the exit, curtains were hung 3 inches 
from the front and from the rear of each 
path (Ficure 4 on page 210). The curtains, 
28 inches by 48 inches in size, were of blue 
cheviot material, weighted at the bottom 
corners with one ounce weights, and 
supported by hems to 2 resting 
the tops of the maze units. The pole was 
held stationary by large paper clamps. on 
either side, and supported the curtains so 
that they just touched the floor 
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Broken lines indicate position of cur- 


— 
ains. 


ourteer ibjects were used having a 
mental age range of two years, four months 
to four years, seven months and a chrono- 
logical age range of two years, one month 


to three years, zero months. Eight of the 
bjects had had experience in the prelim 
ary Work and seven 
nced group of the previous experiment. No 
change in procedure was made with the ex- 
*tenced subjects. \fter testing subject 
771 with the procedure used for new sub- 
jects in experiment BF, it was decided that 
‘or them the curtain situation 
cial training. The five remaining subjects 
were guided, therefore, through one of the 
paths by the experimenter. No words were 
spoken during the guidance trial. Immedi- 
ately afterward, the child was told to go 
alone to find the dog, the subsequent pro- 
cedure being the same as in experiment BF. 
Retests were given approximately one 
week later to thirteen of the subjects. 
it was decided about a month later to block 
the paths in this pattern, only seven of 
the subjects were available. 
tests the subject was allowed four or five 
trials! in order to reéstablish the old 
path-habit or build a new one, then that 
path was blocked by inserting a unit 2 feet 
in width at the rear of the path. The unit 
was fastened at the floor as were the oth- 
ers, and at the top by paper clamps to a 
cross wire attached to the ends of the maze 
units. The unit was immediately behind 
the second curtain and was not visible to 


i. Warden's (15) suggested criterion of four out of five trials was here followed. 
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| resulted, 


| minute period of 
efforts. 


were from the inexperi- 


demanded spe- 


| goal-object but of many other factors: 
| vious experience of child, attitude of ex- 
When 


On the blocked 
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the subject until he had lifted both cur- st 

tains. mc 
Another 2 foot unit was swung on hinge: 

at the entrance to the "starting box", mak- 

ing exit by retracing impossible. If 


| subject retraced, he was told to go back ar 
| find the dog. 
| subject had not succeeded in finding another 
| pathway, 


If after three minutes any 


he was called by name and again 
told to find tre dog. Additional calls fol- 
lowed at intervals of one minute. If crvir 
the experimenter directed the sub- 
ject to one of the other curtains by point- 
ing and verbal instructions, rather -_ 


| risk the possibility of having to disco 


tinue the experiment. This also was the 
ason for calling the subject after 4 three- 
inactivity or unsuccessf 


After the subject had set up a new 
habit, that path was blocked; later the 
path was also blocked if a third criterior 

was satisfied. 

During the latter part of this pro- 
longed experimental period some of the sub- 
jects showed signs of fatigue. Disint 
was also apparent at times. Conversation be- 
tween trials was indulged in as a means 
maintaining interest. 

In this connection, the belief is 
that it is a fundamental fallacy to 
constant and compurable motivation 
ferent subjects merely because the ¢ 
object is kept constant. Motivation in 


as 
in 17 
t 


| experiment using young human subjects is the 


result not only of the stimulus- or so-cal! 


perimenter, instructions, occupation of , 
when called for experiment, manner of conduc- 
tion to experimental room, physiological con- 
dition of the subject, and many other fac- 


tors which defy deliniation. In spite of 
attempts to define stimulating objects or 
conditions and to hold them constant, it 
believed that the most valid results, at 
least in an experiment of this sort, will De 
obtained if every possible means is exploit- 
ed to obtain optimal motivation. From t 
point of view, conversation as a means of 
counteracting fatigue and growing disinter- 
est (that is, as a means 3 of counteracting 
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1i which were gradually losing their 
+ivating strength) is believed justified. 
LTS AND DISCUSSION OF EXPERIMENT* 
WITH PATTERN QC 
-Selection Behavior 
path-selection behavior of the 
subjects used in this experiment is 
the following tabulation: 
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Subjects 
Showing 
Variable 
Behavior 
pw 3 

8 - 


Subjects 

Showing 
Constant 
Behavior 





*h only three subjects are seen to be 
eble in the first test, the retest in- 
tes that five must be considered varia- 

- Thus nine, or 64 per cent, manifested 
nstant behavior throughout the two tests 
1 36 per cent were variable. The values 
e seen to be identical with those found 
experiment BF. The new maze, therefore, 
rmined greater constancy of behavior on 
» first test only. 
Three of the variable subjects were 
the former experienced group, all hav- 
shown variability in the previous ex- 
riment. The two subjects who showed va- 
ability on retest only were from the 
idance group. Neither had been variable 
experiment BF. 
if the five constant experienced sub- 
» one selected path A, two path B, 
two path D, each continuing to use the 
ith selected on the first trial. The six 
subjects who were guided by the experimen- 
ter continued in the path of guidance 
throughout the first test: two in path A, 
two in path B, and two in path D. It is 
een that eleven, or 100 per cent, of the 
fourteen constant subjects set up a path- 
selection habit in one trial which persist- 
ed throughout the first test. When this 
value is compared with 69 per cent in the 
previous experiment, it is apparent that 
more subjects set up a habit in one trial in 
the quadruple choice situation than in the 
broken field situation. Whether this is 
the effect of additional experience, of the 
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Situation itself, or of guidance will be in- 
vestigated in the following experiment. 
Of the ten constant subjects who were 


| retested, eight, or 80 per cent, reéxhibited 
| the same path-selection behavior shown on 


the first test; two of them reacted in a va- 
riable manner. In experiment BF the value 
was 92 per cent. It is evident that path- 
selection behavior persists in the majority 
of constant cases over a period of one week. 

When the paths of the five variable 
subjects shown in the following tabulation 
are studied, it is seen that variability of 
three of them is confined to two paths and 
thus approaches constancy. The tendency is 
is also noted to select one path oftener 
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than the others. It will be further noted 
that two of the subjects vary between the 
two center paths, and may possibly be mani- 


| festing an habitual orientation toward the 


center of the maze without precise discrim 
ination between the two center paths. A con- 
sideration of the tabulation indicates that 
even in the variable subjects a tendency is 
shown toward constant behavior. This is in 
agreement with the findings of the previous 
experiment. 


Comparison of Variable and Constant Subjects 

Since the variable group is so small 
and comprises three subjects whose variabil- 
ity is manifested only on the retest, com 
parisons between the two groups are of lit- 
tle value in themselves. It will be of in- 
terest, however, to compare any differences 
which are shown to exist with those reported 
in the previous experiment. 
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Several observations may be made from 
the tabulation given below: (1) The differ- 
ence in mean mental age indicates that the 
variable group was slightly older. (2) The 
difference in mean chronological age is in- 
significant. (3) The constant group show- 
ed a slightly greater mean speed on its 
fastest run. (4) The constant group evi- 
denced a considerably smaller mean per cent 
of trials after learning which contained ex- 
cess time, indicating that these subjects 
were probably better motivated. These val- 
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justed more rapidly to the situation. 
findings do not agree with the previous i 
on the height at which the curves of the 

two groups start, either for test or retest. | 
However, as most of the constant subjects or 

the previous experiment had had no maze ey- 
perience and as all subjects in the present 
experiment had had maze experience, perha 
the change in beginning height is to be er- 
pected, 


Relation of Time Values to Mental and 








ues acquire additional importance when it logical Age 
is realized that each shows the same trend In this experiment certain time val 
found in the previous experiment. have been correlated with mental and chrono- 
iambic r 
Subjects Showing | Subjects Showing 
Constant Behavior | Variable Behavior 
Mean T as Range | Mean i ‘Range | 
-_ —— +- a | - — - — 
Mental age 3.235 | 2.33 to 3.83 3.53 2.75 to 4.58 
Chronological age 2.52 | 2.17 to 2.83 | 2.55 Zit te 2.75 
Least time 5.60 4.00 to 6.50 | 6.30 5.00 to 7.90 
Per cent of trials con- L 
taining excess time | 19.30 | 0.00 to 75.00 47.70 27.20 to 66.60 











Absolute time values for both variable 
and constant groups are shown in Table IV and 
plotted in Figure 5 on the following page. 
In order to depict more accurately the time 
values of the two groups, test and retest 
scores have been plotted separately. Thus 
the table shows ten constant and three vari- 
able subjects for the first test, and seven 
constant and five variable subjects for the 
retest. } 

Time curves for the constant subjects 
are seen to be lower and to fluctuate less 
than those of the variable subjects, a prob- 
able indication that the former were better 
and more constantly motivated. On the first 
test the drop is more rapid for the variable 
than for the constant subjects. Though the 
comparison includes but three children in 
one of the groups, the findings are seen to 
agree with those shown in Figure 3 of the 
previous experiment. It would seem that the 
subjects who evidenced variable behavior ad- 





logical age. The results are given in t} 
following tabulation: 








7 TY 


Mental Age | Chronologi 
/ ----+—-- + ~ +—_-—_- -—y 
So; = 2 P Pie 4 P 
ee y if Between T , Betwe 
Least time record |14 | .60 1.05 and .02| 50 ‘ee 
Excess time on oe ae 
first test (old 8 .08 rete 1 -O1 eas 
subjects) ae 
Excess time on : aa 
first trial 13 |-.06 , seaagae4 | ae) 
retest i ace 
Mean excess time 14 | .55 Between 57 Betwee 
after learning | 1.05 and .02| ° O05 and .0% 
| | 
Per cent of | 
trials after en mee 
learning con- 14 all pore | ae | a 
taining excess a ee. er 
time | 


1 


i Ae 





This tabulation should be considered 
cautiously. Although least time, average ex- 
cess time, and per cent of trials after learn- 
ing containing excess time correlate to some 
extent with both mental and chronological 2¢e, 











1. As the time records of subject F771 (the inexperienced subject who was not guided immediately) are excessive, they 
have been here omitted. Time of first trial for subject M805 is also omitted since it was an exceptional performar 
The subject had had less training in curtain mazes than had most of the other experienced subjects, which may sccount 
for his delay in the choice compartment. He was called after five minutes. 
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Figure Time curves, experiment QC, test and 
: Constant subjects. 
Variable subjects. 


TABLE IV it is not possible to rely unquestionably 
| thes °c to tha AAaHhN: nain+ , sy) 
TIME RECORDS FOR THE QUADRUPLE CHOICE MAZE these results for the reasons pointed ou 
one | the previcus discussion, 
trie Constant Behavior Varlable Behaviorz | of the unreliability of these findings iso 
Tria nt ; Sone ) hes findin 
Mean Range | tained when {i 





Further indication 
Mean Range 


it is recalled that these same 


First Test | values in experiment BF show no relation 
| (Table III). 
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Behavior of Blocked T 

The seven childr 
one month later were 
trials. They represented 
of two years, seven mont! 
zero months and a chron 
two years, two month 
months. During the firs 5] 
these children selected the 
habitually taken on previ 
the five showed some vari 
er two selected new paths, the 
tion habit being fomned in each 
trial. The one variable subject 
satisfy a habit criterion until 
the paths had been blocked. ( 
F797 in Table V.) Reéxhibition 
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TABLE V sate 
EHAVIOR ON BLOCKED TRIALS EXPERIMENT QC 
= — . seine: meinen, Bree — 
, Additional | Trials Contair 
Errors vs } 
Errors ing Error: 
’ ! ‘ieee — 
S| « | | Ke | : 
1 & | a } on N 
no 4 ty na) +2) Lom =) S word | cS coc Ss 
onki« + S Mo) » oO £0 c O ti - oO co ~ 
AO nO ow i © oO own | a hw naa own he © 
a Om lr n t+ © © @ “4 @® se -- ye a he Bee. he vt f 
q GE awloeinealioeal &e3 i nue G3 | © | he Ae & 
r eee Siestiaak| eeah ok ok ok | On | on OF oF 
ra 62/58 626 6BH| Sma Oo BO | HO oe < Lee HO ¢ 
+ + + + + + + - — — SS — —_—_— 
F797 | 31 | 46 lh Lh Zh + + | 8h,40 13h,40 | 4 4 + 
M799 | 32 | 43 | lo lh 2h 30 3h | None 90,6h | 9 3 
M829 | 30 | 41 | lh lh lh,£0,1f | None | None | 40,1h,1f,2a | 4h,60,2f,2a| 0 0 l 
M798 | 31 39 lh lf,lh | 2h | None | 15h,2f| 12£h,80 | 31lh,80,4f | O 15 
M3062 31 lh Lh lh lh 4h | None | 8h 1 3 
M841 26 26 eh, it | Ih lh None | None lh | 2a,1f,dh 0 0 
F771 | 26 | 48 | lh 2h Zh None | 2 | 20 | 8h fe) 2 ¢ ) 
a = Retrace to entrance. 
f Reémtry into blocked peth. 
h Entry into blocked path, then selection of adjoining path. 
o = Entrance into blocked path, then selection of nonadjacent path. 
= Criterion not satisfied, experiment stopped. 
¢ Varisble subject, did not satisfy criterion. 
path-selection behavior was thus reduced to In these subjects the usual type of behavior : 
70 per cent after a period of one month; upon blocking was exit from the blocked | " 
after a period of one week it was 80 per and immediate trial of one of the other 
sent. paths, after pushing upon the blocking unit 
Table V shows the number of trials tak-| and poking at the cloth for varying period ss 
en by each subject to satisfy each criterion,| of time. Only the youngest subject a ‘ 
the type of errors made on the first trial had to be called upon, whereupon he retra a 
of each block, and the total errors on all | to the maze entrance instead of trying a new js 
blocked trials, When the types of errors path. After his second retrace he was guid- 
made are analyzed, it is evident that the ed through path A, his previous path having " 
most frequent consists of entrance into the been D. His adjustment to the new path was * 
path previously taken followed by entrance immediate and certain, the criterion being 
into an adjacent path. The next most fre- satisfied in four trials, ne 
quent error is entrance into the previously It is interesting to note that after ~ 
taken path followed by entrance into anoth- true errors have disappeared evidence of the wi 
er path other than an adjacent one. It may | old path-habit is still seen in misorienta- - 
constitute behavior similar to that of the tions which usually continue in varying de- + 
first error mentioned, or it may be the grees while the criterion is being satisfied. 
omission of a path previously discovered to They range from misorientations of only = 
be blocked on trials subsequent to the sec- head and eyes upon entry into the choice col- = 
ond block. kReéntry into the blocked path partment to complete misdirection of run ¢t a. 
is seen to occur but seldom, and in only the former path, followed by an abrupt re- ++ 
one case (the chronologically youngest sub- orientation sometime during the course of ‘ 
ject) on the first blocked trial. Retrac- the run. (If the curtain to the former patn ev 
ing to the "starting box" occurred in only was lifted, an error was counted.) This typ ny 
the two chronologically youngest children, of behavior is construed to be further ev:- + 
twice by the youngest subject on the first | dence that path-selection habits are set . 
blocked trial and twice by the next youngest | largely in visual terms as was suggested 
during the first trial after the third block. | experiment BF. 
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It has been pointed out above that one seriou 
he subjects altered his path-selection ed that 
ior in one trial. It will be seen from] toward 
ible that this same immediate reorien- 
and learning of a new path habit is 
nced in three more of the six subjects 
satisfied the criterion, while 


— ~+ 
Yr ‘ 
me 

Vil 


ibject required only one additional 
trial. Thus, in five out of six cases from 


per cent, a new path-selection habit computed from 
idly set up. The other subject re value in themselves 
nine error trials. of comparison wit! 
satisfying the criterion after the reported, mental and 
block, two of the six subjects again been correla 
immediate adjustment, three required | trial, and ex 
r less error trials, and one used results are showr 
teen. Again 83 per cent showed compara- If they agree in 
rely rapid readjustment. Of the seven the triple cho 


4 


jects who satisfied the criterion after may be consid 
thi 


sever 


Ma ¥ er 

rd block, two who had not as yet of further 

immediate reorientation were the only time records of th 
Oo adjust in zero error trials. Two shown in the fol} 
required but one error trial, and ted in Ficure 

ed two error trials. Thus five sub- the first four 

, or 70 per cent, showed rapid learn- blocked trial 

a fourth path-selection habit. The after each bl 

‘{able subject who had satisfied neither cate, that, wit 


Wi t 


0 
, 
the previous criteria required eight —_—_—— 
rror trials when all but one path was 
c-ked. The subject who had needed fif- 
teen error trials to satisfy the second cri- 
rion now failed to set up a new path 
bit in the same number of trials. As his 
havior appeared to be quite stereotyped 
as he was obviously fatigued, the ex- 
periment was discontinued. In general, it 
r be said that children set up new path 
ibits in this maze situation rapidly and 
with few errors when they discovered that 
e path previously taken did not lead to 
the exit. 
if some importance is the fact, first 
lemonstrated in these experiments but often 
observed in the preliminary work, that 
ung children eliminate unnecessary activ- 
ity in mazes if well motivated, as measured 
in terms of constancy of time records. This 
evidence seems to support the so-called 
"law of least action." However, whether 
the behavior described is actually the re- 
lt of a tendency toward least effort is 


Trials 








l. Time of first blocked trial for subject M841 and first trial after third block 
since they involved retracing. The influence of age was suggested. 
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Figure 6. Time curves, experiment QC, blocked trials. . 
TABLE VI 3 
‘ 
COEFFICIENTS OF COKRELATIONS FOR BLOCK TRIALS cS 
Mental Age Chronological Age 
n re 
a > r | P r | P 
IOI CE. 0 a a Excess Time : 
First trial Test III 7 | -.39 | Greater than .1 -23 | Greater than .1 i 
First trial blocked 7 04 Greater than .l 16 Greater than .1l - 
First trial after first block 7 -.16 Greater than .1l -.52 Greater than .1l 
Second trial blocked 7 -00 Greater than .l -.43 Greater than .1 : 
First trial after second block 7 -.55 Greater than .1L -.40 Greater than .l I 
Third trial blocked 7 70 Between .1 and .05 . 34 Greater than .1l 
First trial after third block 7 19 Greater than .l -.42 Greater than .l : 
a Number of Trials 
To satisfy first criterion 6 -16 Greater than .1l 16 Greater than .1l 
To satisfy second criterion 6 -.18 Greater than .1 -10 Greater than .1l 
To satisfy third criterion 7 -13 | Greater than .1 -03 | Greater than .1l 
Excess Distance 7 
First blocked trial i -.34 Greater than .1l -.75 05 
First trial after first block 7 245 Greater than .1l 16 Greater than .1l 
Second trial blocked 7 41 Greater than .l 65 Greater than .l 
First trial after second block 7 -.07 Greater than .1 64 Greater than .1l 
Third trial blocked 7 -65 Greater than .l 54 Greater than .1l 
First trial after third block 7 .09 Greater than .l -.19 Greater than .l 
Total number of errors 7 ool Greater than .1l ol Greater than .1l 
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sted below, readjustment to each blocked 
tuation is rapid. Their chief value is 

for comparison with the same records in the 

triple choice experiment, affording a means 
¢ comparing experienced nursery school chil- 

iren with inexperienced orphanage children. 


SUMMARY 


An investigation of fourteen children 
2 quadruple choice maze resulted in the 
Llowing findings: 
1. Of the fourteen subjects nine, or 
64 per cent, manifested constant path-se- 
lection behavior and five, or 36 per cent, 
were variable. The values are identical 
with those found in experiment BF. Only 
three subjects were variable on the first 
test. Two of the variable subjects of the 
previous experiment here evidenced constant 
selection behavior. The quadruple 


choice maze may be said to have determined 
treater frequency of constant behavior 
e first test, but not on the retest. 
2. All of the constant subjects of the 
first test set up path habits in one trial. 


‘nus a value of 100 per cent, compared with 


on 





per cent in the previous experiment, in- 
licates greater frequency of habit formation 
occurring in one trial in this maze situa- 
tio Guidance or experience may be par- 
tially responsible for this result. All 
suided subjects were constant during the 
first test. All subjects for this experi- 
ment had been used in the previous experi- 


ment. 


Ne 


3. Eight of the retested constant sub- 
jects, or 80 per cent, reéxhibit the same 
path-selection showm on the first test. In 
experiment BF the value was 92 per cent. 
Path-selection habits are thus retained by 
the majority of the constant subjects over 
a period of one week, 

4, Tendency of the variable subjects 
toward constant path-selection behavior is 
again indicated. 

5. Comparisons between variable and 
constant subjects indicate the same trends 
disclosed in the previous experiment. The 
variable group is so small, however, that 
the differential findings are of value only 
for purposes of comparison with the previous 
experiment. 
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6. Time values for all subjects were 
correlated with mental and chronological age. 
Although significant correlations were ob- 
tained in some instances, the findings do 
not agree with those of experiment BF and 
must therefore be interpreted with caution. 

7. On the blocked trials the usual type 
of behavior was immediate selection of one 
of the other paths. Only the youngest sub- 
jects reéntered the blocked path or retraced 
to the exit. Orientations to the old path 
were still observable after true errors had 
been eliminated. 

8. Formation of new path-selection hab- 
its after the first block occurred in four 
subjects in zero additional error trials, 
one subject required one error trial, and 
another nine. Thus five, or 83 per cent, 
rapidly set up a new path habit. After the 
second block two subjects used zero error 
trials, one required two error trials, two 
others took three, and one subject needed 
fifteen. Again 83 per cent show compara- 
tively rapid readjustment. To satisfy the 
criterion after the third block two subjects 
required zero error trials, two needed but 
one each, another used two, one took eight, 
and the subject who had required fifteen to 
reach the last criterion now failed in fif- 
teen trials to eliminate entrance into the 
previously taken path. Here 70 per cent 
showed rapid formation of a third new path- 
selection habit. In general, it follows 
that these children rapidly and with few 
errors continued to establish new path-se- 
lection habits when the path previously tak- 
en was discovered not to lead to the exit. 

9, Time, trial, distance, and error 
values have been correlated with mental and 
chronological age values for purposes of 
comparison with the following experiment. 

In themselves the obtained correlation co- 
efficients are of little value. 

10. Time records have been plotted also 
for purposes of comparison. The time curves 
indicate that adjustment after each blocked 
trial is rapid with the exception of the 
two youngest subjects. 


EXPERIMENT WITH TRIPLE CHOICE MAZE 


In order to check and amplify the data 
obtained in the previous experiments, the 





> 
Th rss} 


= 


j 
i 


218 JOURNAL OF EXPERIMENTAL EDUCATION 


Same maze units and curtains used at Iowa 
City were transported to the Iowa Soldiers’ 
Orphans! Home at Davenport, Iowa and set up 
as shown in Figure 7. This enabled the 
experimenter to obtain a number of young 
subjects who had had no previous maze ex- 
perience. A triple choice situation was 
used in order to rule out the possibility 

of selecting both of two middle paths, since 
the behavior of two subjects in the previ- 
ous experiment had suggested that two mid- 
dle paths were not discriminated as precise- 
ly as were right or left paths. 

An experimental room in which lighting 
could be constant and evenly distributed was 
not available, so a large room in the kinder- 
garten quarters was chosen. Quite uniform 
lighting was obtained by nine large windows 
and six large ceiling lights. Lighting was 
maintained relatively constant since the ex- 
periment was conducted on bright sunlit days 
between the hours of 8 to 12 A.M. and 3 to 
5 P.M. 

Small holes were bored in the floor to 
hold the pinion nails of the maze units. 
Nails were also used at the upper corners of 
each unit around which were fastened 16 
gauge wires which guyed the maze securely 
to the floor. Heavy screw eyes were used 
for floor fastenings. 

As will be seen from the diagram, the 
choice compartment was lengthened and en- 
tered by a starting path which directed the 
subject toward its center. In order to 
prevent retracing and to provide an obser- 
vation screen, a 2 foot frame was covered 
with four thicknesses of large-mesh, black 
cheesecloth and swung on hinges from the 
right side of the entrance. As the wall 
back of this door was dark, the experimenter 
could observe the actions of the subject in 
the maze but only his shadow was visible to 
the subject. Since the subject rarely looked 
backward and then most infrequently after 
the first trial, the observation screen was 
adequate for the experiment. The curtains 
were supported across the units as in the 
previous experiment, a larger pole raising 
them about 1/2 inch from the floor, 

As none of these subjects had previous- 
ly been used in mazes and as it was desired 
to obviate all actual guidance in the maze 
itself, a preliminary pathway was set up 
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consisting of two sections 2 feet apart, 
placed at one side of the maze but in line 
with it. Two curtains were hung in the path 
way thus made, the first being 15 inches 
from the front and the second being 3 inchr- 
es from the rear. An entrance to a pathway 
was thus simulated. The curtains were hung 
by paper clamps to cross wires and could be 
Slid easily from side to side. The purpose 
of this preliminary path was to train the 
subjects to lift or push aside curtains in 
order to pass them, 














Figure 7. Experimental room showing triple 
choice maze in position. 


P Preliminary set-up 
ED Entrance door with observa- 
tion screen 
SCl Screens to prevent inspec- 
tion and selection of 
sce direct path to exit 
T Table 
Ch Chair on which stimlus- 
object was placed 
Dotted lines Show curtains 
ws Show junction of units 
X Windows 


As may be seen in Figure 7, a long 
table and screen were placed by the exit in 
order to eliminate the possibility of the 
subject returning immediately to the other- 
wise visible entrance. Another section was 
placed at the right of the entrance in order 
to disguise and make impossible the outside 
path to the stimulus-object which was placed 
on a small chair at the exit. 
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The stimulus objects consisted of a 10 | 
Weaver Health Ball, a tambourine, a set | 


q A 
inc 


of three bells on a strap, Hershey Milk 
Chocolate bars the squares of which were cut | 
into sixteenths, and the toys and dogs previ-| 
ously mentioned. The previous experiments 

had indicated that behavior did not neces- 
sarily remain constant with the same type of 
stimulus-object. So it was decided, as pre- 
viously mentioned, that more comparable re- 
sults would be obtained if effort was made 

to attain greatest possible interest. Thus 

if a child showed signs of disinterest, the 
stimulus-objects were changed according to 
the changing enthusiasm manifested. The as- 
sistant and experimenter both conversed with 
the child between trials if he seemed to en- 
joy it. 

The subjects were forty children resid- 
ing at the orphanage. They ranged in chron- 
ological age from one year, zero months to 
four years, nine months and in mental age 
from zero years, eleven months to five years, 
five months. The mental age of thirty-six 
subjects was determined by use of the Kuhl- 
mann-Binet scale and the remaining four were 
tested on the Stanford-Binet scale, 


The procedure was in all cases essen- 


tially the same. One of the older girls 

from the orphanage obtained the subject from 
his residence, brought him to the experimen- 
tal building, and played with him in an ad 
joining room until he was needed. Then she 
brought him to the experimental room and re- 
turned the subject previously used. The as- 
sistant immediately engaged in play and con- 
versation with the new subject until all evi- 
dence of fear had subsided, at which time the 
experimenter joined in the play. As soon as 
the child seemed adjusted, the preliminary 
training was begun. 

The experimenter stationed himself at 
the exit of the preliminary pathway, with the 
assistant and the subject at the entrance. 
The two curtains were pushed aside leaving 
the pathway partially open. The ball was 
thrown to the experimenter and the child 
told to "get the ball." The second trial 
was a duplicate of the first. On the third 
and fourth trials the second curtain was 
closed, and on the fifth and sixth trials 
both curtains were closed. In some of the 
younger cases it was necessary to give more 
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than six trials, 
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It was early discovered that if the cur 


tains were opened on the right side and the 
| child returned to the entrance on the right, 
| a right orientation was built up which mani- 


fested itself later in the maze. According- 
ly, three types of preliminary training were 
given: (1) curtains opened on the right and 
subject returned to the right, (2) curtains 


| opened on the left and subject returned to 


the left, and (3) curtains opened alternate- 
ly left and right and subject returned alter- 
nately left and right or vice versa. 

If chocolate or a toy was to be used 
as the reward, it was presented after the 
last preliminary trial. The child was then 
allowed to see the assistant place another 
piece of chocolate or a toy on the chair at 
the exit of the maze. If dogs or toys were 
the stimulus-objects, they were brought back 
to the entrance of the maze and the child 
was encouraged to place them on a table. He 
was then told to find another one. 

During the course of the experiment one 
subject, who manifested no interest in candy 
or toys, wanted to continue playing ball. 
So the ball game was continued over the maze, 
the experimenter taking the child to the en- 
trance, opening the door, stationing the 
child at the entrance, and throwing the ball 
to the assistant at the end of the maze. If 
necessary, the child was immediately told 
to get the ball which was placed on the 
chair by the assistant. It was then brought 
back to the experimenter by the subject and 
again thrown. On all except the first trial 
the door was closed when the ball was thrown. 
The assistant stood at the center of the 
rear maze wall, so that if the direction of 
flight of the ball influenced the path of 
the child, the influence would be constant. 
The ball was used in the majority of cases 
not only because of its interest value, but 
because it served to shorten the experimen- 
tal period and make the interval between 
trials relatively constant. 

In order to keep experience comparable 
and to serve as a check on the quadruple 
choice experiment, all subjects were given 
ten trials at the first test. One week 
later retests were run on all but five of 
the subjects who had previously been suc- 
cessfully used. The retest was immediately 
followed by the blocking procedure described 
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in experiment QC. The same criterion of 
four out of five trials was required. 


RESULTS AND DISCUSSION OF EXPERIMENT TC 


Minimum Age of Maze Subjects 

Thirty-tiuree of the forty subjects at- 
tempted were successfully used in this maze 
pattern. The data on one subject were dis- 
carded since his chronological age was in 
question. The following results are thus 
based upon findings with thirty-two sub- 
jects. 

Of some interest are the seven cases 
whom it was impossible to use. Their chron- 
ological ages in months were twelve, fif- 
teen, twenty-one, twenty-one, twenty-five, 
thirty-three, and forty-five. Mental ages 
were available for only four of these sub- 
jects; they were eleven, eleven, twenty-one, 
and twenty-two months. Failure to use these 
children in the maze is probably to be at- 
tributed to a combination of inability to 
rapidly adjust to a new situation, insuf- 
ficient motivation, and retarded or immature 
mental development. ? 

The youngest subject used successfully 
was twenty-two months in both mental and 
chronological age. One younger mental age, 
twenty-one months, was used, the subject hav- 
ing a chronological age of twenty-three 
months, Although ten trials were obtained 
after much effort from the first of these 
two subjects, both were returned to the ex- 
perimental room on the following day at 
which time trials without crying were ob- 
tained. 

Difficulty was had with two older sub- 
jects on the retests. Hard crying resulted 
and the trials were discontinued. Only two 
trials were obtained from each. Althoucn 
there was occasional crying from some of 
the other subjects (upon first being taken 
into the experimental room, upon the first 
trial in the maze, or upon the blocked tri- 
als), it was not so serious that the condi- 
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tion could not be alleviated and the experi- 
ment continued, This matter brings forcibly 
to light the danger in making comparisons 
between different sorts of populations, The 
children living in the orphanage are rela- 
tively unused to strange faces or new situa- 
tions. Their behavior is thus markedly dir- 
ferent from that of preschool children in 
similar situation. A point worthy of note, 
however, is the rapidity with which emotion- 
al upsets were altered to smiling codpera- 
tion. Many times the subjects would cry on 
the first trial in the maze or on the block- 
ed trials, only to come through smiling aft- 
er being called, guided, or having discov- 
ered their own paths. 


Path-Selection Behavior 

The great predominance of constant path- 
selection behavior in this type of maze i 
indicated in the following tabulation: 
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Subjects | Subjects 


Showing Showing tid 
Constant Variable a 
Behavior Behavior 
Test | 23g 3 32 
Retest 26 1 27 


—o 





Of the thirty-two subjects, twenty-nine, or 
91 per cent, were constant in their path- 
selection behavior, while three, or 9 per 
cent, were variable. Twenty-two of the con- 
stant subjects, or 76 per cent, set up the 
path habit in one trial, five others used 
two trials, one took three, and one four. As 
the per cent of children learning in one tri- 
al is here slightly less than that shown in 
the QC experiment, further evidence is af- 
forded for the assumption that the high per- 
centage in that maze was the effect of both 
previous maze experience and guidance. Never- 
theless, using a. unguided and inexperienced 
group in experiment TC, learning is quite 
rapid since twenty-seven children, or 93 per 








1. These results must not be interpreted to mean that infants cannot be used in maze studies. They indicate only that 


it was found impossible to use these subjects under these conditions. 


of age, had formerly been used in the BF maze, calling on the part of the father being the stimulus. Both children 
crept through for several trials, about fifteen being obtained from the youngest. Unfortunately, motivation did not 
remain adequate, with the result that both children began exploring the maze, creeping from point to point. (It is 
of interest that this exploratory behavior, also typical of the rat in a new maze situation, is quite different from 
the visual exploration of the upright-walking child of two years.) It is believed that with proper preliminary train 


ing, especially in regard to motivation, creeping infants can successfully be used in simple maze studies. 


Two creeping infants, eleven and fifteen months 
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cent, established a path-selection habit in 
two trials or less. 

When the paths taken by the constant 
subjects are considered, path C shows the 
nighest frequency, being selected by six- 
teen subjects. Path A was taken by four, 
and path B by five. The paths of the three 
yariable subjects are shown in Table VII. 
Time, age, and speed records have been in- 
cluded for comparison with the time records 
for all subjects (Table VIII and Figure 9). 
It will be seen that a tendency toward con- 
stancy is indicated in at least two of these 
subjects. 
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Frequency, Type, and Results of 
Path Taken Preliminary Training 
First Trial ; 


Left Alter-_ 


nate 


Not Re- 
corded 
A(Left) 10 0 ¢ 12 
B(Center) 1 1 4 
C(Right) 6 i 16 
Total 17 5 6 32 


Right 


Total 








It will be seen that a vyndency is pres- 
ent for right or left preliminary training 
to influence right or left orientation in 
the maze, and also that path-selection is 
not positively determined in all subjects by 


TABLE VII 


PATH AND TIME RECORDS (TIME IN SECONDS) FOR VARIABLE SUBJECTS 
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It has previously been stated that the 
type of preliminary training was varied 
since it seemed to be determining orienta- 
tion in the maze. The following tabulation 
indicates the frequency of occurrence of 
this phenomenon. The majority of the sub- 
jects were given left training in order to 
give them an opportunity to select the more 
direct path C to the exit, rather than pre- 
determine that selection by right training. 





the type of preliminary training. As five 
of the six subjects who received alternate 
training first oriented to the right in the 
maze, and as six of the seventeen subjects 
receiving left training first oriented to 
the right in the maze, it seems possible 
that a right orientation may exist in some 
children. Whether it is related to dextral- 
ity, is predetermined by previous similar 
experience, or is the result of direction 
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orientation to the exit would seem to be a 
problem worthy of investigation. 

Besides the three variable subjects, 
six others did not continue in the path se- 
lected on the first trial. Two of them 
had had alternate training, three left 
training, and for one the preliminary trials 
were not recorded. As four of these chil- 
dren altered their path-selection in the 
direction of path C, it might seem possible 
that they had discovered at once and chosen 
the shortest route to the exit. Since three 
of them were among the youngest subjects 
used, and since so many older children did 
not show this type of response, this ex- 
planation of their behavior must be ques- 
tioned. It remains a real possibility, how- 
ever, in the fourth subject who represented 
the highest mental and chronological age 
value in the experiment. His first path 
selection was A (time 8.5 seconds), his sec- 
ond was path B (time 6 seconds), and the 
remainder were through path C. No excess 
time was shown. 

Retests were given to twenty-seven of 
the thirty-two subjects. As previously 


stated, only two trials were obtained from 
two of the subjects, both taking the same 


path each trial that they had taken the 
previous week, Of the other twenty-five 
subjects twenty-two had been constant. 
Fighteen of them, or 82 per cent, reéxhibit- 
ed the same path habits shown on the first 
test. The other four subjects selected 
paths other than those taken on the first 
test. All were constant subjects and all 
now satisfied the criterion in four trials. 
Only one altered to path C; his previous 
path habit had been A. Since he was chron- 
Ologically the oldest subject used, it is 
possible that the retest behavior indicates 
true orientation to the exit. For the oth- 
er three, in the light of a predominance of 
retentive path-selection behavior on all 
three experiments, lack of retention seems 
most probable. It is of further interest 
that only one subject, M30, was variable on 
retest. 


Comparison of Variable and Constant Path- 
Selection Behavior 

A comparison of variable and constant 
subjects is hardly warranted in this ex- 
periment since only 9 per cent of the sub- 
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jects were variable, However, to discover 
whether they differ from the other suvjects 
they will be compared in certain respects 
with the means and ranges of all subjects, 
Table VIII on the following page shows these 
means and ranges, the subjects having been 
divided into three groups for consideration 
of chronological age differences. Subjects 
M30 and M24 are to be compared with _ the 
means of the middle age group (Group II) ang 
subject M40 with the means of the oldest 
group (Group III). When these data are in- 
spected with those of the variable subjects 
(Table VII), it is apparent that age, either 
mental or chronological, cannot be responsi- 
ble for variability. However, it can be 
stated that no subject younger than three 
years, six months or mentally below two 
years, eleven months evidenced variability, 

The least time records of subjects WW 
and M24 are higher than the mean of their 
group, and constitute the top of that range, 
This is in agreement with the findings of 
the previous experiment. When the number of 
trials after learning which contain excess 
time are considered, M30 shows five while 
M24 shows none. The former was evidently 
poorly motivated and the latter at least cor- 
sistently slow. The least time, however, of 
M40 is normal and his time records are seen 
to contain no excess time. (Half-seconds 
are not considered as excessive.) The in- 
teresting fact here is that his path-selec- 
tion behavior differs from that of the other 
two variable subjects, who are seen to vary 
from path C to B, This subject instead va- 
ried from path A to C, and after taking C 
never again altered his path. His reaction 
on the altering trial may probably be at- 
tributed to direction orientation, compre- 
hension, or merely curiosity, but not to 
impetus. In fact, on the altering trial and 
on the subsequent three trials his orienta- 
tion was to path A, followed by abrupt re- 
orientation toward C during the course of 
the run. His path straightened only on the 
tenth and last trial. Retest orientation 
was immediately to path C. 

In concluding the discussion of constant 
and variable behavior, it is to be emphasized 
that the typical response is one of constancy. 
Of the six possible factors related to vari- 
ability which were pointed out in the dis- 
cussion of experiment BF, either mental or 
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TABLE VIII 


ABSOLUTE TIME RECORDS (TIME IN SECONDS) 


DIVIDED INTO 


CHRONOLOGICAL AGE GROUPS 
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chronological age has been shown to be in- 
cidental above a certain necessary minimum. 
Impetus has not been operative in the choice 
compartment experiments nor could a certain 
type of path-selection have effected varia- 
bility although it might have operated to 
prevent it. Inadequate motivation (mani- 
fested in slow maze behavior with many tri- 
als containing excess time) or comprehension 
of the maze situation resulting from experi- 
ence, circumspection, or exploration remain 
the conditions resulting in variable be- 
havior, Conversely, age under a certain 
critical level, inexperience, or strong 
motivation seems to be the factors which 
predetermine constant behavior. 





Relation of Time Values to Mental and Chron- 
ological Age 

Due to crying or to three minutes of in- 
activity or exploratory behavior in the 
choice compartment, thirteen of the thirty- 
two subjects were called on the first trial 
in the maze. The assistant did the calling 
from a position outside the maze and immedi- 
ately behind path B. Calling resulted in 
two types of behavior: returning to the en- 
trance door in which case they were recalled, 
or pushing, usually at once, upon the cur- 
tains and effecting exit. Calling was re- 
sorted to on subsequent trials if necessary. 

When the called group of thirteen sub- 
jects is compared with the uncalled group of 
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nineteen subjects, it is seen from the fol- 
lowing tabulation that chronological age is 
a significant factor, but that mental age 





is not: 
Called Uncalled 
age Group Group t Pp 
Mean 5S.D. | Mean | &.D. 
Chrono- | Pas | | — | Sat Between 
logical 2.92 | 68 57 | .80 #286 -O5 and .0£ 
Mental | 2.62 | .€7 | 3.07) .83 1.525 | Greater 


than .1 


oh de 





Correlations of number of called trials on 
first test (Table IX) show also that age is 
a factor, the younger children requiring 
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tion.* With these subjects a more accur 
measure of both speed and constancy of 
| vation could have been obtained if the 
| test had been extended to ten trials ber 
blocking. As that would have prolonged a 
already lengthened experimental period, ar 
as the rapidity with which the subjects 
could alter an old and form 4 new path-sel; 
tion habit was the main problem under con- 
sideration, the question of running speed, 
adjustment, and motivation must at present 
remain unanswered, 
Since the correlations for excess time 

first trial for uncalled cases in the first 
est and those for excess time first trial 





more calls. 


of the retest are not sipnificant,°® it 


TABLE IX 


CORRELATION COEFFICIENTS FOR TIME VALU 


ES (TIMF IN SECONDS) FOR EXPERIMENT TC 





Mental Age Chronological Age 


r P r Pp 
} , } } 

Number of called trials first test 12 -.67 Between .O2 and .Ol -.56 | Between .05 and .O§f 
Least time recorded SE -.48 Less than .01 -.48 Less than .01 
Excess time uncalled cases first 

trial first test 19 -.18 Greater than .l -.38 | el 
Trials after learning containing 

excess time 32 -.25 Greater than .l -.43 | Between .O2 and 
Excess time first trial retest 27 “2 Greater than .l -.28 | Greater than .1 





Since all subjects had ten trials on 
the first test in this experiment, only the 
first test trials were used in obtaining the 
basal speed or least time record. Correla- 
tions of leas* time recorded (Table IX) sug- 
gest that the older children tend to move 
more quickly in the maze, were better moti- 
vated, had adjusted more quickly to the situ- 
ation, or any combination of the three.! In 
the light of previous findings with pre- 
school children, it seems possible to in- 
terpret this result, as well as relationship 
between chronological age and number of tri- 
als after learning containing excess time, 
as the effect of greater ease of adjustment 
on the part of the older children whtch would 


would seem that excess time on first trials 
bears no relation to mental or chronological 
age. It must be remembered, however, that 
these correlations were based only upon un- 
called cases, and that a comparison with 
called cases on the first trial of the firs’ 
test indicated that at least chronological 
age was a significant factor. 

Since throughout these experiments 
chronological age has appeared to be more 
closely related to time values than has men- 
tal age and since comparison of only two 
groups might conceivably disguise existing 
differences, the subjects have been divided 
into three chronological age groups in order 
to discover what differences would appear. 
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coefficient of -.25. ith chronological age hela constant 





the result was -.23. Neither are statistically significant. 


Vhen mental age is partialled out of correlation with number of trials after learning containing excess time, the 
efficient is found to be -.37 and thus statistically significant, P being between .05 and .02. 


When chronological %; 
The chronologically older children are then more constantly 


ients when either mental age or chronological age was held 
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shown in Table VIII and 
ure 9. 
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been more constantly motivated. 


Mean differences are quite clearly indicat- 
The older children consistently take 
less time in the maze and show greater speed 
on their fastest run. 


The two older groups 
and thus appear to have 
This 





Figure 8. Triple Choice Maze. Pre- 
liminary pathway visible at upper left. 
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observation agrees with the differences 
shown between mean trials after learning 
which contained excess time. 

The number of subjects showing zero 
trials with excess time steadily increases 
from four in the youngest group to seven in 
the next, and ten in the oldest. Twenty- 
one subjects thus evidence no excess time 
after learning and six more show two trials 
or less which contain excess time. It fol- 
lows that 84 per cent of the subjects were 
well motivated if the concept of excess 
time here used is an adequate criterion by 
which to judge constancy of motivation. 

In order to determine whether the time 
differences shown between the youngest 
(Group I) and the oldest (Group III) groups 
were statistically significant, mean times 
of sample trials were submitted to analysis 
by means of the Fisher formula. Two other 
values, least time recorded and number of 
trials after learning containing excess 
time, were also compared. The results are 
shown in Table X. It will be seen that all 
differences are significant with the excep- 
tion of trial 2 which approaches signifi- 
cance, It may be assumed that the differ- 
ences between the youngest and oldest groups 
shown in Figure 8 are significant in gener- 
al. 
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mean mental ages of the three groups show 
in the tabulation on page 225indicates tha: 
the time curve of the lowest mental age 
group would not be greatly altered, but that 
the curves of the two older groups would not 
be clearly differentiated. The assumption 
that time values are more closely related tx 
chronological age than to mental age seems 
again to be supported. 

It may be concluded that in these young 
children, who have had identical preliminary 
training and whose maze behavior is. similar, 
maze time in general bears an inverse rela- 
tionship to chronological age. Whether the 
finding is actually the result of age or can 
be attributed to motivation, or whether mo- 
tivation is itself so much influenced by age, 
are problems which the present date cannot 
attack. 

In comparing the time curves of the con- 
stant subjects in experiment QC (Figure 5) 
with those of Figure 9 on the following page, 
it becomes 2pparent that the curve is quite 
similar to that of Group II in experiment TC. 
Though the QC subjects were all younger than 
those of the TC group, time on the first two 
trials of the latter group is seen to be 
greater. Only about one second of this in- 
crease can be attributed to the slightly 
longer maze. It would seem that the pre- 





TABLE X 


SIGNIFICANCE OF MEAN DIFFERENCES 


IN MEANS OF TIME RECORDS 


(TIME IN SECONDS) FOR YOUNGEST AND OLDEST GROUPS 
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As “he correlation between mental and 
chronological age for the thirty-two sub- 
jects considered gives a coefficient of .68 
(P is less than .01), a 68 per cent corre- 
spondence may be expected between the time 
curves plotted for the chronological age 
groups and those which might be plotted for 
three mental age groups. Inspection of the 


school children adjust more quickly and more 
adequately to the situation in spite of their 
lower mean age. This difference does not 
show up on the first retest trial. Rather, 
the curve is seen actually to fall between 
those of the two low age groups of the TC 
subjects. Differences are manifested, there- 
fore, on the first test only. Whether the 
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Figure 9. Time curves, experiment TC. 
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ee 


factor responsible for these differences is 
preschool environment or previous maze ex- 
perience cannot be answered from the data of 
these experiments. 


Behavior on Blocked Trials 

The behavior of the twenty-five chil- 
dren used on the blocked trials is summar- 
ized in Table XI on the following page. It 
will be seen that after the first block only 
two children failed to adjust to the new 
situation, while twenty-three satisfied the 
criterion of four out of five errorless tri- 
als after requiring zero to thirteen error 
trials, 

For the youngest of these two cases, 
F23, the experiment was stopped due to con- 
tinuous hard crying. For the other, F4, the 
second block was carried out before the 
first criterion was met due to unusual per- 








Group III. 


sistence of the former path habit. Not even 
then was the former habit interrupted for 
this subject. The original path had been B. 
Reaction to the first block was B-C, The 
second block was followed by three trials of 
B-C-A response followed by B-A. When the 
experiment was discontinued on the thirty- 
first trial, the second criterion had not 
yet been satisfied though path B had been 
eliminated on four different trials. 

The failure of this subject can be at- 
tributed to a stereotyped path-selection be- 
havior which in reality explains nothing. It 
is suggested, however, that this stereotyped 
behavior is similar to perseveration or the 
recurrence of a certain type of behavior not 
directed toward a goal object. Had this been 
realized at the time of the experiment, this 
subject and others like her would have been 
given additional trials, increased motivation, 
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TABLE XI 


BEHAVIOR ON BLOCKED TRIALS FOR EXPERIMENT TC 
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to entrance 
called 

called and guided 
into blocked path 


a @ Retrace 
c = Subject 
cg = Subject 
f = Keéntry 


h = Entry into blocked path, then selection of adjoining path 

o = Entrance into blocked path, then selection of nonadjacent path 

+ = Experiment discontinued before criterion was satisfied 

tt = Called after seventh error trial, satisfied criterion in next four trials 


and longer intervals between trials in order 
that this phenomenon might be more complete- 
ly described, 

Of the twenty-four children who con- 
tinued in their efforts after the first 
block, seven, or 29 per cent, required zero 
additional error trials to satisfy the 
criterion. Their adjustment and subsequent 





| selection of the new path was immediate, 


though subsequent trials in most cases were 
characterized by various degrees of mis- 
orientation to the old path, as was de- 
scribed in the discussion of experiment QC. 
It will be recalled that 57 per cent of the 
subjects in that experiment adjusted in zero 
error trials, 





Nine other subjects required two addi- 
nal error trials or less to learn a new 

n habit, thus sixteen, or 67 per cent, 
rapidly established new path habits. The 


men number of required trials is correlat- 
ed with mental and chronological age, in- 
simificant coefficients of -.02 are found 
in each case. Evidently here also other 
ractors are operating in determining the 
rapidity of readjustment. 

When the second blocked trial is con- 
sidered, Table XI shows that nine of the 
subjects failed to satisfy the criterion. 
Six of these were from Group I, one from 
sroup II, and two from Group III. Five of 
the youngest children failed because of 
refusal to make further attempts toward ef- 
fecting exit. In general, two types of be- 
havior were manifested: (1) poking at the 
curtains and retracing to the entrance with 
or without crying or other appeal for help, 
with no response when they were called by 
the assistant; (2) no direct attempt to ef- 
fect exit with or without crying, playing 
with curtains, or thumb-sucking. For the 
first type of behavior insufficient intel- 
licence is possibly accountable; for the 
second, inadequate motivation with or with- 
out sufficient intelligence. The experi- 
ment in each case was discontinued only 
when efforts failed to obtain further tri- 


The behavior of the other subjects who 
failed to satisfy the criterion, Mll, F4, 


Po, and M40, can be described in the same 
terms used for F4 who failed also to satis- 
fy the first criterion. Their behavior ap- 
peared automatic, stereotyped. The experi- 
ment was discontinued after thirty trials 
with all except the last of these subjects 
to be used, M40. With him the assistant 
stood up behind the maze after the thirti- 
eth trial and called as the subject entered 
the maze, telling him sternly to hurry. 
(Calling had not been previously resorted 
to if the subject proved himself able to 
reach the exit unaided.) He oriented im- 
mediately to the only open path on both 
this and the next trial on which he was 
Called again, On the following two trials 
he took the same path without error. The 
question arises whether increased motiva- 
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| cent, needed zero additional 
| satisfy the criterion, while 
| one error trial. 
| may be said to have rapidly set up a 





a4 
tion 


served t 


| possibly perseverat 
| nately, it cann 

| ent data. 

same value for experiment QC was 83 per cent.| 


Of the nineteen subjects who kept run- 
four, or 22 | 

error trials t 
five took only 


Ay +n non+ 
or 4 per ert 


er 


Thus nine, ‘ 
third 
path-selection habit. By inspection of Ta- 
ble XI, it will be seen that rapidity of 
learning after the first block was not prog- 
nostic of behavior after the second block. 
Again, correlations of number of required 
trials with mental and chronological age 
are insignificant, the former giving a co- 
efficient of -.17 and the latter, .99. Oth- 
er factors than age or level of intelligence 
are evidently operating. 

When the type of errors is analyzed it 
is seen that here, as in experiment QC, er- 
rors of entering into blocked path then se- 


| lection of adjoining path and of entering 


blocked path then selection of nonadjacent 
path are highest in frequency. Reéntry in- 
to the blocked path is seen to occur in the 
error behavior of every of the younger 
subjects of Group I, in six of the nine sub- 
jects of Group II, and in four of the eight 
subjects of Group III. It will be recalled 
that it occurred in only the two youngest 
subjects of experiment QC. Frequency of 
the error retracing to the exit also de- 
creases in a more pronounced degree with in- 
creasing age. It was found in all eight of 
the youngest subjects, in only three of the 
children in Group II, and in only two of 
Group III. Again the findings agree in 
trend with those of experiment QC. It may 
be concluded that retracing to the entrance 
and reéntry into the path which has just 
been discovered to be blocked are more typi- 
cal of the younger than of the older sub- 
jects of this age range. Trial of another 
path subsequent to entrance into the blocked 
path is, in general, the most frequent type 
of behavior. As in experiment QC, the total 
number of errors made by these fifteen sub- 
jects who satisfied both criteria when cor- 
related with mental and chronological age 
are seen to be unrelated to either age. Tue 
obtained coefficients are shown in 


one 





Rone 


230 JOURNAL OF EXPERIMENTAL EDUCATION 


correlations of total errors (Table XII). 

Further inspection of the same table 
shows no significant relationships between 
excess time on blocked trials and first 
trials after each block when uncalled cases 
are considered.! No relationships were 
shown on the same correlations for experi- 
ment QC. When called and uncalled cases 
are compared, significant differences do ap- 
pear for both mental and chronological ages, 
as will be seen in Table XIII. It follows 
that those children who spent three or more 
minutes of ineffectual behavior in the maze, 
or who resorted to crying at being blocked, 
were significantly younger than those who 
successfully negotiated without aid each 
new maze situation. For the latter group 
the correlations do not show any relation 
between excess time and mental age, and lit- 
tle between excess time and chronological 
age. 

When Figure 9 is again inspected the 
same time levels which were maintained over 
test and retest are, in general, evidenced 
by the three age groups for the blocked tri- 
als. Differences are obviously significant 
between the youngest and oldest groups, but 
not so apparent between the two older groups 
as would be expected from the correlations. 
It is shown that up to a certain critical 
age level younger children require more 
time, but over that age other factors seem 
to be largely responsible for the recorded 
differences, 

A comparison between the portion of 
Figure 9 showing blocked trials and Fig- 
ure 6 is of interest. The preschool chil- 
dren are seen to have adjusted to the first 
block situation much more rapidly than did 
the orphanage children. On the second block 
the preschool children are seen to compare 
quite favorably with the oldest group of 
experiment TC. Unfortunately the separate 
influences of previous maze experience and 
preschool environment cannot be factored 
out. The finding concerning excess dis- 
tance remains to be considered. The tech- 
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nique by which it was determined in terms “ 
equal units was described in the discussio, 
of experiment BF. When the number of dis. 
tance units used in excess of the number rs 
quired for a direct errorless route is cor. 
related with mental and chronological age 
(Table XII), significant relationships are 
found on each of the trials considered wit, 
the exception of the first trial after the 
first block. The older children are seen + 
have consistently used less excess distance 
in negotiating the blocked situations.” 

The question remains, which is the 
more important factor, mental or chronolog- 
ical age? When each is held constant by 
means of partial correlation, it is shom 
by the following tabulation that mental age 
has been a factor only in so far as it has 
been related to chronological age. The cor- 
relations with mental age held constant are 
seen to be significant or to approach sig- 
nificance. While the findings are not cor- 
Clusive, it seems possible to assume that 
chronological age is more closely related 
than is mental age in respect to excess dis- 
tance. 








Measures Correlated r n P 


Excess distance first 
blocked trial and Pe 
chronological age -.3353 | 25 Botwem 
(mental age constant) +l and .0f 

Excess distance first 
blocked trial and 
mental age (chrono- -.0332 | 25 stage 
logical age constant) ‘ 

Excess distance sec- 
ond blocked trial and 
chronological age -.2639 | 24 
(mental age constant) 

Excess distance, first 
trial after second 





Between 
el and .05 


block and mental age | -.0707 |24| [reate! 
(chronological age 
constant) 


Excess distance first 
trial after second 
block and chrono- _— 
logical age (mental -.5462 | 23 than .01 
age constant) _, 

Excess distance first 
trial after second 
block and mental age 
(chronological age -.1597 | 23 os 
constant) 

















1. Excess time on second blocked trial which gave the highest coefficients was subjected to partialing. When chrouo- 
logical age was held constant, the obtained coefficient was -.11; when mental age was held constant, the coefficient 
was -.32. Neither are significant. 

- Similar correlations for experiment QC (Table I) indicate only one agreement, where one significant relationship as 
found between excess distance on first blocked trial and chronological age. The obtained coefficient was -.75. 
Whether the general disagreement is the result of different populations or the result of small sampling cannot be 
determined here. For the present, the latter is the more plausible assumption. 


== 
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TABLE XII 


CORRELATION COEFFICIENTS FOR BLOCKED TRIALS FOR EXPERIMENT TC 








Mental + Chronological Age 


= ae 


__ Excess ‘Time 











First blocked trial ell 5 i eventer nen Greater 


First trial after block -.16 | Greater than Greater 


Second block | --35 | Greater than .1 | -.45 | Between . 
First trial after second block | -16 | Greater than | Greater 
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Excess Distance © 


First blocked trial | 
First trial after first block | 
Second blocked trial } 
First trial after second block a5. 








-.57 | Between .1 and .05 | -.48 7 -02 


25 
25 -.09 | Greater than .1 -.04 Greater than .l 
2 
23 


4 -.42 | 05 -.53 Less than 01 
~ +58 | Less than +01 | -.72 | Less than 01 





Total Excess Distance 


—— ee ee eee re ee =: — ee ee ee ee a a 
To first criterion 24 | -.26 | Greater than .1 -.32 | Greater than .1 
To second criterion 18 | -.19 | Greater than .1l ~.30 | Greater than .1 


-_ —_ 





Number of Trials — 





To satisfy second criterion 16 -.17 | Greater than .l | Greater than .1l 


Total errors 15 -08 | Greater than .1l 


i 


To satisfy first criterion 23 | -.02 | Greater than .1 | Greater than .1l 
| Greater than .1] 








TABLE XIII 


SIGNIFICANCE OF MEAN DIFFERENCES IN CHRONOLOGICAL AND 
MENTAL AGE FOR CALLED AND UNCALLED CASES 





Called Uncalled 
Cases Cases 


P 
Mean | 8.D. Mean |S.D. a - 
First Biocked Trial 


Chronological | 3.01 .93 | 3.86 .36 | 25 ; Less than .01 
Mental 2.83 -97 3.25 -42 25 Less than .01 


a Second Blocked Trial 


Chronological -62 3.60 -79 24 ° Less than 
Mental e 37 3.23 (83 | 24 4.662 Less than 


rst Trial After Second Block 
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Mental ° -50 3.35 -67 23 Less than 














Chronological .26 3.76 .57 23 d | Less than 
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SUMMARY 


The results of the experiment with the 
triple choice maze may be summarized as fol- 
lows: 

1. Thirty-three of forty subjects were 
successfully used in this maze. Failure 
with seven subjects is attributed to a com 
bination of inability to rapidly adjust to 
a new situation, insufficient motivation, 
and retarded or immature mental development. 
The youngest subject successfully used was 
twenty-two months in both mental and chron- 
ological age. . 

2. Twenty-nine, or 91 per cent, of the 
thirty-two subjects upon whom the results 
are based were constant in their path-se- 
lection behavior; three, or 9 per cent, were 
variable. 

3. Twenty-two of the constant subjects, 
or 76 per cent, set up the path habit in one 
trial, five used two trials, one took three, 
and one four. Thus twenty-seven children, 
or 93 per cent, established a path-selection 
habit in two trials or less, 

4. Twenty-one or 84 per cent, of the 
twenty-five subjects who were given retests 
trials selected the path most frequently 
taken on the previous test. 

5. A tendency toward constant path-se- 
lection behavior was indicated in two of the 
three variable subjects, 

6. The type of preliminary training in 
some cases determined the direction of first 
orientation in the maze. A right orienta- 
tion is suggested by the behavior of other 
subjects which may be the result of direc- 
tion orientation to the exit. 

7. Thirteen of the subjects were called 
on the first maze trial due to crying or 
three minutes of ineffectual behavior. The 
number of calls shows significant correlation 
coefficients of -.67 with mental age and 
-.56 with chronological age. The called 
group was significantly younger in chrono- 
logical age than the uncalled group. Mental 
age differences were not significant, 

8. Greatest speed in the maze as meas- 
ured by the least trial time recorded shows 
a significant negative relationship to both 
chronological and mental age, the correla- 
tion coefficient in both instances being 
-.48. Mean difference in this value between 
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the oldest and youngest groups was also sig- 
nificant. The older children show greater 
speed. 

9. Number of trials after learning 
which contained excess time show a signifi- 
cant correlation of -.43 with chronological 
age. The difference in means for this value 
between the oldest and youngest groups is 
also significant. If constancy of maze 
time is a criterion of constancy of motiva- 
tion, the older children tended to be more 
constantly motivated. In general, motiva- 
tion was satisfactory. Twenty-one subjects 
evidenced no excess time after learning, and 
six more showed two trials or less which 
contained excess time. 

10. Time curves show differences be- 
tween three chronological age groups. Sample 
analyses indicate that differences between 
the youngest and oldest groups are signifi- 
cant. The younger children consistently re- 
quired more time and adjusted less rapidly. 

11. When the path habitually selected 
by each of twenty-five subjects was blocked, 
twenty-three of them satisfied a new path 
habit criterion. Seven subjects required 
zero additional error trials; nine others 
required two or less additional error tri- 
als. Thus sixteen, or 67 per cent, rapidly 
established a new path habit. The remain- 
ing seven children used four to thirteen 
error trials. One child failed to satisfy 
the criterion in fifteen trials, due to 
stereotyped error behavior. Another resort- 
ed to crying upon being blocked. 

12. When the new path also was blocked 
for twenty-four subjects, nine failed to 
satisfy the criterion for a new habit. Five 
of these subjects, the youngest, resorted to 
crying or refusal to continue in the maze. 
The other four failed because of stereo- 
typed error behavior. Of the nineteen sub- 
jects who continued in their efforts, four 
needed zero additional error trials to satis- 
fy the criterion and five took only one er- 
ror trial. Thus nine, or 47 per cent, rapid- 
ly set up a third path-selection habit. 

13. The most frequent type of error be- 
havior was entry into the blocked path fol- 
lowed by trial of one of the other paths. 
Reéntry into the blocked path on the same 
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retracing to the exit were found 
more typical of the younger subjects. 
Number of trials or errors re- 

to form new path habits after block- 
how no relationship to mental or chron- 
ical age. 

Excess time after blocking for sub- 
were not called is unreleted to 
her mental or chronological age. When 
subjects whom it was necessary to call 

re compared with the uncalled subjects, 
sioificant mental and chronological age 
4ifferences are found, the called subjects 
ng younger. 

16. Excess distance used in the maze to 
form new path habits after the blocked tri- 
als shows a negative relationship to chron- 
olocical age. The younger children used 
more excess distance in establishing new 
ath habits. 
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GENERAL SUMMARY 


sixty-five young children ranging in 
hronological age from one vear, zero months 
four years, nine months and in mental 
ace from zero years, eleven months to five 
years, ten months have been used in three 
body-maze experiments involving the use of 
three maze patterns. The experiments were 
conducted to determine the practicability of 
planning maze studies with young children 
and to discover whether children rapidly set 
up path habits in mazes which offer more 
than one path to the exit. 

The first experiment made use of twenty- 
five preschool children in a small broken 
field maze, pattern BF. The second experi- 
ment used a quadruple choice maze, pattern 
oc, and fourteen subjects of the previous 
experiment. The third experiment employed 
a triple choice maze, pattern TC, and forty 
orphanage children. Separate summaries of 
results follow the individual discussions of 
the experiments. A brief recapitulation 
follows: 

1. All of the twenty-five preschool 
children were successfully used throughout 
the experimental program, as were thirty- 
three of the orphanage children. Failure to 
use seven children is attributed to a com- 
bination of inability to rapidly adjust to a 
new situation, inadequate motivetion, and 
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| that investigations which do not assume co 
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results. 


2. The findings in regard to path- 


| selection behavior are briefly presented in 
| the tabulation on the following page. It 


will be seen that the majority of children 
manifested constant behavior which is 
as 


ie- 
recurrent selection of the same 
first use is 
trial of the first 
A tendency for the variable subjects 


- 
lf 


strated. It must be concluded that the 
typical reaction of the young children used 


these maze situations is constant path- 


3. The factors making for variability 
have been analyzed in so far as the data 
It is concluded that inadequate 


with many trials containing excess time) or 
comprehension of the maze situation result- 
ing from previous maze experience, circum 
spection, or exploration are the conditions 
which result in variable path-selectiori be- 
havior. Conversely, strong motivation or 
comprehension of only a part of the maze 
situation, due possibly to age under a cer- 
tain critical level or to inexperience, 
seem to be the factors which predetermine 
constant behavior. (The youngest preschool 
child to show variable behavior was twenty- 
nine months chronologically and forty-one 
months mentally. The youngest orphanage 
child to show variability was forty-two 
months chronologically and thirty-five 
months mentally. ) 

4, It will also be seen that the ma- 
jority of the constant subjects established 
path habits in one trial. A few required 
two trials, and only three needed more thar 
two trials. Most of the constant subjects 
were found to reéxhibit the same path habit 
upon retest one week later. Five of sever 
subjects tested one month later still sele 
ed the same path. Abrupt drop in time c 


(manifested in slow maze behavior 
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Experiment BF 


Experiment QC Experiment TC 




















Type of Behavior L (n = 25) _(n = 14) : (n - =) gl 
Per | wer | | Per 
| Number | cent | Number | Cent Number Cent 
Subjects constant in path- | 
selection behavior 16 | - | 9 64 | 29 91 
Subjects variable in path- | | 
selection behavior 9 | 3 | 5 36 3 | g 
Constant subjects requir- | | 
ing one trial to establish 
path habit 11 cg 11 | 100 : 22 76 
Constant subjects requiring 
two trials or less to es- | 
tablish path habit 15 94 (OC 11 | 100 27 | 93 
Constant subjects reéxhibit- | 
ing same path habit on re- | | | 
test one week later 12 | 92 C«ds 8 | 80 18 82 
l 





is further indication of the rapidity with 
which these children adapted to these maze 
situations. 

5. When the exit was blocked in pattern 
BF ana a new one opened which might be 
reached by a Shorter route, eight subjects 
failed to shorten the route; instead they 
added a new segment to the old path. Seven 
subjects took the new and shorter route in 
from one to five trials. No subject short- 
ened the route who had not exhibited ex- 
ploratory behavior on the first blocked 
trial or previous to it. This was the only 
factor which seemed to bear a relation to 
this type of behavior, 

6. When the path habitually taken in 
patterns QC and TC was blocked, the major- 
ity of the preschool subjects and many of 
the orphanage children rapidly established 
new path habits as will be seen from the 
following tabulation: 





Since many of the subjects required zero 
additional error trials, learning of a new 
path-selection was often immediate. With 
one exception all of the preschool children 
succeeded in satisfying new habit criteria 
after each of three blocks, The one excep- 
tional subject failed because of stereotyped 
error behavior. Six of the orphanage chil- 
dren failed to satisfy habit criteria after 
two successive blocks due to crying and re- 
fusal to continue in their efforts. All 
were in the youngest of the three chrono- 
logical age groups. Four subjects failed 
due to stereotyped error behavior, which 
seems possibly to be the result of inade- 
quate motivation. 

7. Typical error behavior on blocked 
trials was entry into the blocked path fol- 
lowed by trial of one of the other paths. 
Reéntry into the blocked path on the same 
trial and retracing to the maze entrance 





Subjects Requiring 


No additional error trials to establish new | 


path habit after first block 


Two or less additional error trials to es- 


tablish new path habit after first block 
No additional error trials to establish 
new path habit after second block 


Two or less additional error trials to es- 
tablish new path habit after second block 


No additional error trials to establish 
new path habit after third block 


Two or less additional error trials to es- 


tablish new path habit after third block 
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were typical of only the younger subjects. 
Crying necessitating calling was also typi- 
cal of only the younger subjects. 

8. As far as the data indicate, visual 
cues are most operative in this type of 
habit formation. The maze behavior of these 
young children was characterized by little 
locomotor exploration but by much visual ex- 
ploration which decreased from trial to tri- 
al. The formation of new path habits after 
blocking was again accompanied by much visu- 
al exploration. On these trials, after ac- 
tual elimination of errors had occurred, 
misorientation toward the previously taken 
path persisted in degrees varying from gross 
locomotor misdirection to slight misorienta- 
tion of the head and eyes. This is con- 
strued as being further evidence that these 
path habits are set up largely in visual 
terms. 

9, When all subjects are considered, 
time spent in these maze patterns bears 
little relation to either mental or chrono- 
logical age. However, when extreme age 
groups are compared or when a group similar 
in maze behavior and experience is consid- 
ered, time records are inversely related to 
chronological age and possibly also to men- 
tal age. 

10, Number of trials or errors to sat- 
isfy habit criteria were found to bear no 
consistent relationship to either mental or 
chronological age. Excess distance used in 
learning a new habit seems to be negatively 
related to chronological age in experiment 
TC where successive blocked trials were 
conducted over a fairly wide age range. No 
consistent relationship was found in experi- 
ment QC. The relationship is largely to be 
attributed to the great amount of excess 
distance used by the younger of the orphan- 
age subjects. 

These data indicate that, above a nec- 
essary age minimum which varies according to 
the nature of the learning required, neither 
mental nor chronological age are factors 
which determine rapidity of learning in 
these types of maze situations. Individual 
differences in motivating conditions are 
suggested as being of greatest importance. 





M. A. Wenger 


REFERENCES 


Batalla, M. B. "An Experimental Study 
of Children's Behavior in a Spatial 
Complex." (To be published in the 
Journal of Genetic Psychology. ) 

Bayroff, A. G. “Direction Orientation 
and the Forward-Going Tendency in 
White Rats," Journal of Comparative 
Psychology, XV (1933), pp. 211-228, 

Buytendijk, F. J. J. "Sens de localisa- 
tion et acquisition d'habitudes chez 
les oiseaux.” Archiv. Néerlandaises 





de Physiologie, V (1920-1921), pp. 236- 
243, 

Dashiell, J. F. "A Comparison of Com 
plete Versus Alternate Methods of 
Learning Two Habits." Psychological 
Review, XXVII (1920), pp. 112-135. 

Dashiell, J. F. "Direction Orientation 
in Maze Running by the White Rat.” 
Comparative Psychological Monograph, 
VII, No. 32, (1930-1931), p. 72. 

Davis, F., and Batalla, M. "A Life- 
Size Alley Maze for Children." Ped- 
agogical Seminary and Journal of 
Genetic Psychology, XLI (1932), 
pp. 235-239. 

Fisher, R. A. Statistical Methods for 
Research Workers. (London: Oliver 
and Boyd, 1928), pp. xi, 269. 

Gellerman, Louis W. "The Behavior of 
Children and Human Adults in a Double 
Alternation Temporal Maze." Peda- 
gogical Seminary and Journal of Genet- 
ic Psychology, XXXIX (1931), pp. 197- 
226. 

Gengerelli, J. A. "The Principle of 
Maxima and Minima in Animal Learning." 
Journal of Comparative Psychology, XI 
(1931), pp. 193-236. 

Hicks, Vinnie C., and Carr, H. A. “Hu- 
man Reactions in a Maze." Journal of 
Animal Behavior, II (1912), pp. 98- 
125. 

Schut, Lucie W. "Quelques facteurs 
ayant de l'importance dans l'acquisi- 
tion d'habitudes par les oiseaux." 
Archiv. Néerlandaises de Physiologie, 
V (1920-1921), pp. 244-274, 









































Due 


< : 
<=. ae teen ae * ae  omnenl aia eeeCaa A 


- 2 
a! 
at re 7 
ie > 
=. 
: 
iY Beg 
i bi 
A | ; 


er 
we 


3 


. 5 
SOT Te ee 
. 7 > 








<4 


13. 


i4, 


JOURNAL OF EXPERIMENTAL EDUCATION 


Shepard, John F, “More Learning." 
[abstract] Psychological Bulletin, 
XXVIII (1931), pp. 240-241. 

Skeels, Harold Manville. A Study of 
Some Factors in Form Board Accom 
plishments of Preschool Children, 
University of Iowa Studies, Studies 
in Child Welfare, VII, No. 2 (1933), 
p. 148. 

Stetson, R. H., and Dashiell, J. F. 

"A Multiple Unit System of Maze Con- 
struction." Psychological Bulletin, 
XVI (1919), pp. 223-230. 




















Volume II, No. 2 


15. Warden, Carl John. "A Comparison of 
Different Norms of Mastery in Animal 
Maze Learning.” Journal of Compara- 
tive Psychology, VI (1926), pp. 159- 
179. 

16, Wheeler, Raymond Holder, and Perkins, 
Francis Theodore: Principles of Men- 
tal Development: A Textbook in Edu- 
cational Psychology. (New York: 
Thomas Y. Crowell, fc. 1932]), 
pp. xxvi, 529. 

17. Williams, Harold M., and Wenger, M. A. 
"Experimental Studies of Learning in 
Infants and Preschool Children." Sub- 
mitted for publication to Psychologi- 
cal Bulletin. 























